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МОТЕ 
This checklist is the controlling crew document for the ISS-ULF7 rendezvous and separation. 
The Rendezvous Timeline begins at Ti -3:00 hr and continues through docking. This is a 
complete stand-alone document. The Separation Timeline begins 45 min prior to undock and 
continues through 1:15 after undock. 


Timeline pages assume an FD3 rendezvous and undocking on FD10. Lighting is based on 
planned rendezvous altitude of 205 nm. Targeting I-Loads are based on 210 nm. 
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AZ, AZM 
D/N 
EL, ELEV 


IAH 


R, RDOT 
R, RBAR 
RNDZ 
RR 

SK 

ST, STRK 


V, VBAR 


+X, Y, ZLV 


X, Y, ZPOP 


+X, Y, ZVV 


ACRONYMS 


Azimuth 

Day/Night 

Elevation 

Inertial 

Line of Sight 

Local Vertical, Local Horizontal 
Range 

Range Rate 

Radius Vector (toward Earth) 
Rendezvous 

Rendezvous Radar 
Stationkeeping 


Star Tracker 


Velocity Vector (direction of orbital travel) 
+X, Y, or Z Local Vertical (+X, Y, or Z toward Earth) 


X, Y, or Z orbiter body axis Perpendicular to Orbit Plane 
(aligned with the angular momentum vector) 


+X, Y, or Z orbiter body axis along the LVLH Velocity Vector 
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FLT RULES & 
FLT PROFILE 


FLIGHT RULES SUMMARY 
RNDZ/PROX OPS BREAKOUT PROCEDURES OVERVIEW 


FLT RULES & 
FLT PROFILE 


RANGE BREAKOUT REQD BREAKOUT PROCEDURE AND SUMMARY 
Prior to Ti Discontinue RNDZ burns; specific breakout only on 
MCC call 

Ti - 5 Minutes If GO for Ti not received, Perform Ti Delay Burn, 
5-27 
Between Ti and TORVA init (+X burns |RNDZ BREAKOUT (CONTINGENCY ОРЗ), 5-18 
to start TORVA are complete) 3 fps retrograde 
Between TORVA init (+X burns to start | SHUTTLE NOSE IN-PLANE BREAKOUT 
TORVA are complete) and Vbar (CONTINGENCY OPS), 5-16 
arrival 1.5 fps +X burn, followed in 30 min by 4.3/3.6 fps 


retrograde/out-of-plane burn (posigrade if second 
approach is desired) 


Between Vbar arrival and contact VBAR BREAKOUT (CONTINGENCY OPS), 5-14 
OR If RNG « 150 ft, back out to 150 ft. When RNG » 
Between undock and flyaround start 150 ft, perform 1.5 fps radial up burn in LO Z, 
followed in 28 min by 3.0 fps posigrade/retrograde 
burn 
During flyaround SHUTTLE NOSE IN-PLANE BREAKOUT 


(CONTINGENCY OPS), 5-16 
1.5 fps +X burn, followed in 30 min by 4.3/3.6 fps 
retrograde/out-of-plane burn (posigrade if second 
approach is desired) 
Otherwise: SEP MANEUVER (ORB OPS), Perform 
1 fps away from target, followed in 2 min by 2 fps 
out of plane, followed in 15 min by 3 fps posigrade 
SHUTTLE BACKOUT 


Prior to docking See VBAR CORRIDOR BACKOUT 
(CONTINGENCY OPS), 5-12 
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RNDZ BURN SOLUTION SELECTION GUIDELINES 


BURN SOLUTION PRIORITY 
All burns prior to, but not including, NCC 1) Ground solution 


1) Onboard FLTR solution if STRK or RR 
NAV converged* (for COAS, use step 2 
below) 


2) Onboard FLTR solution if it agrees with 
ground solution** 

3) Onboard PROP solution if it agrees with 
ground solution 

4) Ground solution 


Post-Ti midcourse corrections 1) Onboard solution 


*For the purpose of burn solution selection, NAV is converged if for the present sensor in 
acquisition (RR or STRK), at least 40 marks have been accepted with state vector position 
update of less than 0.5 Kft for at least the last 4 marks; or if state vector updates are small 
and stable. These criteria do not apply to COAS NAV 


**Burn solutions are considered to be in agreement if delta Vs differ by no more than the 
'Final-ground' limits for each axis 


RNDZ BURN ENGINE SELECTION GUIDELINES 


DELTA V ENGINE 
ROS — Primary technique is тонах 


4 to 6 fps RCS - Primary technique is +Х 
OMS - Single engine 
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RNDZ FAILURE/RESPONSE SUMMARY 


RNDZ and no visual acquisition 

Good sensor data (RR, STRK, or COAS) 

during RNDZ, but no visual or RR acquisition 

Breakout ASAP; use RNDZ BREAKOUT 

start of radar fail correction (CONTINGENCY OPS), 5-18, until RBAR 
arrival 


Prop quantities violate bingo numbers on Breakout per overview on 1-2 
RNDZ PRPLT PAD (Cue Card) 
or 
Orbiter systems malfunctions require 
breakout 
SYSTEMS: 2 GNC GPCs reqd for Ti and PROX OPS 
DPS: < 2 GNC GPCs within 250 ft. Loss of GNC GPC redundancy 
inside 250 ft requires backout to 250 ft and 
stationkeep until reconfiguration to a 2 GNC 
redundant set is complete 
GNC: Loss of redundant +Z Trans PROX OPS within 250 ft not permitted 
or PRCS TRANS, any axis + For loss of 2 TX contacts in the “out” (-) 
or PRCS ROT, any axis + direction, PROX OPS permitted if forward 
or AFT THC (-Z sense), THC is available for braking redundancy and 
> 1 TX contact 4, manned within 75 ft 
all TY contacts 4, For loss of 2 TX contacts in the “in” (+) 
all TZ contacts + direction, PROX OPS permitted if DAP 
ог AFT ВНС, all channels, remains in Translation Pulse while aft Flight 


any axis 4; Control Power is ON 


or < 2 IMUS 
Continue Approach, per DEGRADED +X 
or Both Right Aft firing jets + TRANSLATION (CONTINGENCY OPS) 
Continue Approach, per DEGRADED -X 
TRANSLATION (CONTINGENCY OPS) 


Both Forward Right firing jets + PROX OPS within 250 ft not permitted. 
ог Both Forward Left firing jets + Approach or Backout to 250 ft per LOSS OF 
FORWARD SIDE FIRING JETS 


(CONTINGENCY OPS) 


One Forward Down firing jet + Continue Approach per LOSS OF ONE FxD 
JET (CONTINGENCY OPS) 


Both Forward Down firing jets same side 4 | PROX OPS within 250 ft not permitted. 
Approach or Backout to 250 ft per LOSS OF 
BOTH FxD JETS (SAME SIDE) 
(CONTINGENCY OPS) 
Loss of VRCS Use ALT in place of VERN during RNDZ, 
approach outside 2000 ft, and sep 
Use PRI in place of VERN during 
approach inside 2000 ft, and flyaround 
See LOSS OF VRCS (CONTINGENCY OPS) 


MECH: 1 KU ANTENNA STOW MOTOR J 


1-4 RNDZ/135/FIN 


-250 КА 


ОВВТ RENDEZVOUS PROFILE 
-50 -100 -150 -200 
Vbar 
MC4 Ti NC N 
| Š 
MC3 2 5 
ша -3:00 START RNDZ T/L (not shown) Š 
MC2 -2:22 NH BURN (not shown) \ 
-1:32 МС BURN \ 
10 — -1:28 5 TRK NAVIGATION \ 
-0:58 МСС BURN Š 
-0:44 RADAR NAVIGATION Š 
-0:00 Ti BURN Š 
Š 
Š 
S 
S 
20 — S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
£ 


ISS AT CENTER OF 


ROTATING LVLH 


30 — 
REFERENCE FRAME 
RADAR NAV 


weary S ТАК 
mama NIGHT 
40 — 
Rbar 
1-5 


kft 


RNDZ/135/FIN 


ORBT POST Ti PROFILE 


Vbar -10 -20 -30 -40 -50 kft 


MCA 
SUNRISE 


MC3 


MC2 o°?’ 
SUNSET „е? 
е a 


10 PET EVENT 


0:00 Ti BURN 
ISS AT CENTER OF | 
ROTATING LVLH 0:05 RR NAV (OR S TRK NAV, IF REQD) 


0:20 MC1 BURN 
REFERENCE FRAME ~0:31 OOP NULL BURN 


0:36 SUNSET 
ниша с Трк —0:50 МС2 BURN 
ma NIGHT —1:07 MC3 BURN 
15 ~1:12 SUNRISE 
kft ~1:17 МСА BURN, START MANUAL PHASE 
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+VBAR (ЕТ) ^ A 
= — | ЕЕ А. ERE 
40 Br 
ч 400 
N 3⁄4 
(7) - 
KO (6) RPM 
ia’ — 4 
5 800 
N дај 
3) | 
\1200 
N 
^ 
N ГМ 
4 
2000 
+RBAR (ЕТ) 
ЕАВТН 


ISS-Centered МІН Frame 


TERMINAL PHASE, RPM, AND TORVA 


Rdot 
(fps) 


0:27 
0:29 


2000 
1700 


-3.0 |MANUAL PHASETAKEOVER (POST-MC4) 
-2.4 


-1.3 TRANSITION TO LOWZ 


WHEN IN RBAR ATTITUDE:LOAD DAP A9/B9 

MOD DAP A PRI/VERN ROT RATE TO 0.75 DEG/SEC 
AND YAW JET OPTION TO BOTH NOSE & TAIL (ALL) 
LOAD UNIV РТС P2145 DEG 


STATIONKEEP TO AVOID SHADOWING IF REQUIRED 


IMITIATE RPM: DAP A/PRI, ITEM 19 

WHEN -Z ADI PITCH > 100 DEG; DAP A/VERN 
WHEN -Z ADI PITCH > 170 DEG; DAP FREE, RESET 
UNIV PTG P2270 DEG, ITEM 19, DAP PRI 

DIGITAL IMAGERY TAKEN FROM 155 SM 

WHEN -Z ADI PITCH > 10 DEG: DAP AUTO 
WHEN RPM COMPLETE: DAP VERN 


RELOAD DAP A9, LOAD UNIV РТС Р=1 79 DEG, 
REESTABLISH RDOT PER TORVA ICs 

INITIATE ТОКУА: DAP A, ITEM 19 (+X PULSES А5 
REQ'D TO NULL TARGET MOTION IN CAMERA) 


0:31 1500 


0:36 1000 


0:37 900 


8 


c 


0 -0.9 
7 
6 
620 


c 


0 
0 


| $0 | oa 


[2| _ 
[3| m 
ШЕ 
EIER 
_ 
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УВАК АРРКОАСН 


+VBAR (FT) was 
шүп» ДЕП um 


-800 


+RBAR (FT) 5 -0.07 |STATIONKEEP FOR 5 MINUTES IF ANGULAR ALIGNMENT 
PE ae MANEUVER REQUIRED 


ISS-Centered LVLH Frame | | -0.10 |DOCKING 
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UNDOCKING, STATIONKEEPING, TORF, AND FINAL SEPARATION 


| 47 di -600° 
ж -400 
( 
/ 200 
ған Р 
RII 2) N 


+УВАВ. =, 600 “1 5 А Ë Мы x эш 
FDG) ZAT) 
< ~L 200 
400 
600 
F rx a е” 
(6) 
С | 
С? | 
+КВАК (ЕТ) 
ЕАКТН 


400 -600 | 


155-Септегед LVLH Frame 


EVENT 


ORBITER AND ISS IN FREE DRIFT TO BEGIN 
UNHOOKING (ISS LVLH РУК 0, 0, 0, ATTITUDE) 


UNDOCKING; DAP B/ALT; MODE TO LVLH; 
MAINTAIN CORRIDOR 


SELECT VERNS; PERFORM DAP B +Z NORMZ 
BURNS AT 10 SEC INTERVALS TO BUILD 
OPENING RATE TO 0.15 FT/S 


0 


:0 
вор 155 BEGINS 90 DEG YAW ТО +/-YVV 
3| 032 coco) ORBITER MODES TO AUTO AND BEGINS 
STATIONKEEPING BETWEEN 600 FT AND 700 FT 
4| 0:59 7690 | BEGIN 1/2 LAP TORF BETWEEN 600 FT AND 700 FT 
(CG-CG) 
1:22 


SEP 1: 1.5 FT/S *X RADIAL DOWN BURN 


26000 
e| аю (CG-CG) SEP 2: 7 FT/S -X RETROGRADE BURN 
NEXT DAY m SEP 3: 7 FT/S SINGLE OMS RETROGRADE BURN 


1-9 RNDZ/135/FIN 


This Page Intentionally Blank 
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UNDOCKING/SEPARATION TIMELINE 


2-1 


RNDZ/135/FIN 


UNDOCKING/SEP 
TIMELINE 


UNDOCKING/SEP 
TIMELINE 


This Page Intentionally Blank 


2-2 


RNDZ/135/FIN 


THIS PAGE INTENTIONALLY BLANK 


UNDOCKING / SEPARATION TIMELINE 2-3 RNDZ/135/FIN 


UNDOCKING/SEPARATION PAD 


[4A] 


Nominal Undocking Time: 


Orbiter Weight: 


Flyaround Terminate Criteria Post-Undocking: 


When FRCS QTY < 


% or LorRRCS QTY < 96 : 


Go to SHUTTLE NOSE IN-PLANE BREAKOUT (CONTINGENCY OPS), 5-16 »» 


UNDOCKING / SEPARATION TIMELINE 


2-4 


RNDZ/135/FIN 


CONEIGURE FOR ЗЕРАВАТЮМ 


PET 
ade re еа а МСС UPDATE СМС 20 DAP CONFIG 
DPS config for Undocking Ops - STRING 1 N CRT \DAP config: A12, B12 
CONFIGURE FOR SEPARATION [5A VDAP: LOZ 
LUNFISGURE PUR SEFARATUN Covar Matrix VDAP: A/AUTO/VERN 
When in undock attitude; A6U ADI ATT - LVLH 
DAP: B/AUTO/VERN MCC UPDATE ERR - MED 
Undocking Time RATE - MED 
SENSE - -Z 
\FLT CNTLR PWR - OFF 
GNC 23 RCS 
ENABLE RENDEZVOUS NAV CRT RCS F - ITEM 1 EXEC (*) 


JET DES ЕП. - ITEM 9 EXEC (по +) 
F3L — ITEM 11 EXEC (no *) 


On RPOP PGSCs: F2R — ITEM 13 EXEC (no *) 
Perform RPOP INITIALIZATION (RNDZ TOOLS), 7-15, then: F4R — ITEM 15 EXEC (no *) 
ошо ИНЕҢ ЕШ - ITEM 17 EXEC (no) 

етп , Steps ru ‚ f-Lo, ten: 
Perform TCS MANUAL ACQUISITION, step 1 (RNDZ TOOLS), 7-19 FSU-STTENCTS EXEC (n01) 
(Set RANGE = 4 ft, AZIMUTH = 0, ELEVATION = 0) F2U — ITEM 21 EXEC (no *) 
NOTE: TCS will not track until after undock 
GNC UNIV PTG 
Perform HHL CHECKOUT/OPS (RNDZ TOOLS), 7-14 TGT ID V+2 
BODY МЕСТ \+5 
Р V+ 180 
Y ‘+0 
OM + 0 


VTRK - ITEM 19 EXEC (CUR - *) 
VERR ТОТ - ITEM 23 EXEC (*) 


OPS 202 PRO 
Perform DOCKING MECHANISM POWERUP (APDS), 8-5 GNC ORBIT MNVR EXEC 
UNDOCKING PREP (APDS), 8-7 Set TIG to Undocking Time and update Orbiter weight per 


Enter any non-zero AV 
LOAD — ITEM 22 EXEC 
TIMER- ITEM 23 EXEC 


Perform CCTV CONFIG FOR DOCKING/UNDOCKING (RNDZ TOOLS), 7-2 QRS 20L PRO 


Install -Z COAS 
KU OPS Cue Card 
CORRIDOR Overlay 
RANGE RULER Overlay 


VMCC 
DAP: FREE 
O14:F, RJDA 1A L2/R2 МАМЕ DRIVER - OFF 
O15:F, RJD МАМЕ L5/F5/R5 DRIVER - OFF ENABLE RENDEZVOUS NAV 
O16:F Pri RJD LOGIC (eight) - ON GNC 33 REL NAV 
VMCC FOR GO TO POWER UP Vern AND Pri DRIVERS (Ри in [6A} CRT RNDZ NAV ENA - ITEM 1 EXEC (*) 
RJD MANF L5/F5/R5 DRIVER - ON SV SEL, ITEM 4 - FLTR 
Wait 5 sec, 
DAP: AUTO 


UNDOCKING / SEPARATION TIMELINE 2-5 RNDZ/135/FIN 


UNDOCKING OPERATIONS 


1. PREP FOR UNDOCKING 
When MCC-H and ISS issue GO for Undocking: 


GNC 33 REL NAV 


CRT ORB ТО TGT - ITEM 10 EXEC 
014, All DDU cbs (six) - с! 

O15, 

O16:E 

A6U FLT CNTLR PWR – ОМ 


2. RECONFIGURE DAP 


GNC UNIV РТС 


When ATT and RATES in limits: 


ATT ERR (Each Axis) | < 1.0 deg 


RATE: 
ROLL, YAW < 0.020 deg/sec 
PITCH -0.085 < RATE < -0.045 deg/sec 
-03:00 > DAP: FREE 
O14:F, Pri RJD DRIVER (eight) - ON 
O15:F, 
O16:F 
GNC 20 DAP CONFIG 

CRT Config DAP A,B to A9,B9 


X Jets ROT ENA — ITEM 7 EXEC (no *) 
DAP: B/FREE/ALT 


DAP TRANS: NOLO Z 
NDAP TRANS: PULSE/PULSE/PULSE 
\SENSE: -Z 


3. COMMAND UNDOCKING 


SM 167 DOCKING STATUS 


ATL ж If HOOKS 1(2) OPEN It failed on: * 
* — APDS POWER Aps - OFF (VAps and failed Its off) * 


APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It - It on 


-02:20 » UNDOCKING pb - push 
VHOOKS 1, HOOKS 2 CLOSED It (two) - It off [HK1,HK2 POS (two) < 92% + decr] 


CRT 
ATL 


* |f Hooks 1(2) fail to drive (HK1(2) DRV CMD - OFF): 

* OPEN HOOKS pb - push 

* |f Hooks 1(2) appear to stop before reaching end of travel 

* [HK1(2) Pos > 4% + not decr]: 

* Allow for single motor drive time (~4:40) before performing 
* POWER OFF pb - push 

* ON pb - push 


* X X X X X X 


UNDOCKING / SEPARATION TIMELINE 


-00:30 » NINTERF SEALED It - It off 
VREADY TO HOOK It - It off [HK1,HK2 POS (two) approx 30%] 


00:00 VHOOKS 1, HOOKS 2 OPEN К (two) - It on [HK1,HK2 POS (two) = 4-596 | 
NUNDOCK COMPLETE It - It on 


* (+02:20) If HOOKS 1(2) fail to open 

* (confirmed by no physical separation): 

* Inform MCC: "Hooks failed to open" 

* POWER OFF pb - push 

* Go to DOCKING MECHANISM REMATE (APDS),8-42 


ххх хх 


4. POST UNDOCKING 
00:00 > Inform MCC-H and ISS: 
“Physical Separation” 


When petals clear: 
DAP: B/LVLH/ALT 
УРАР TRANS: PULSE/PULSE/PULSE, NO LO Z 
THC: as reqd to maintain C/L target within 8 deg corridor on C/L camera 
Note: DAP A allowed for +X and —Z (in) THC 


At physical sep + 1:00: 
DAP: VERN(ALT) 
THC: +Z (out) pulses at 10 sec intervals to build to 0.15 fps 
Record time (mm:ss) of VERN select or last pulse: 


At last pulse TIG+2:00 and when RNG > 30 ft (DP-DP): 
THC: +Z (out) pulses at 10 sec intervals as reqd to establish and maintain RDOT > 0.3 fps 


Perform TCS MANUAL ACQUISITION, step 2 (RNDZ TOOLS), 7-19 


When RNG = 50 ft (DP-DP): 
[GNC 23 RCS] 
CRT УВС$ FWD - ITEM 1 EXEC (*) 
JET DES F2F — ITEM 35 EXEC (no *) 
ЕЛЕ — ITEM 31 EXEC (по *) 


5. POWER OFF 
ATL POWER OFF pb - push 
STATUS It (eighteen) - It off 


GO TO SEP/FLYAROUND 
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РЕТ 
МСС UPDATE 


GO for Undocking 


MCC: GO FOR UNDOCKING 


€ UNDOCKING OPERATIONS 


A9(B9) 


€ UNDOCK COMPLETE 


UNDOCKING / SEPARATION TIMELINE 2-1 RNDZ/135/FIN 


SEP/ELYAROUND 


1. 


When ВМС > 75 ft (DP-DP): 
DAP: LOZ 
THC: Maintain RDOT > 0.3 fps 
Maintain C/L tgt within 8 deg corridor on C/L camera 
NOTE: DAP A allowed for + X and + Z THC 


If TCS not tracking during corridor sep or flyaround, provide periodic HHL 


range updates to MCC 


When RNG > 150 ft (DP-DP): If radar desired, INIT RADAR АСО 


NOTE: DAP A allowed for all THC Inputs 
When RNG > 250 ft: 
Set RPOP POR: ORB CG - TGT CG 
Set RPOP Overlay: Flyaround Zone [Shift]/[F7] 


Perform DOCKING MECHANISM POWERDOWN (APDS), 8-6 


THC: Maintain ISS CG within + 10 degrees of center on C/L camera 


When RNG > 600 FT (CG-CG) 


Inform MCC-H and ISS at 600 ft 


GNC UNIV PTG 

TGT ID V+2 

BODY МЕСТ \+5 

Р V+ 180(+VBAR) 
Y \+0 

OM V+0 


VERR TOT - ITEM 23 (*) 


TRK — ITEM 19 EXEC (CUR - *) 
DAP: A(B)/AUTO/VERN(PRI) 
THC: Maintain range of 650 + 50 ft (CG-CG) 


If flyaround, stationkeep on +VBAR between 600 to 700 ft until ISS 
maneuver is complete 


On GO from MCC: 
Go to FLYAROUND 


If no flyaround: 
DAP: A/LVLH/VERN(PRI) 


GNC UNIV PTG 
Р + 80 (-RBAR) 
ТВК — ITEM 19 ЕХЕС (CUR - *) 


Go to SEP BURNS 


SEP BURNS 


A6U 


CRT 


SEP 1 


DAP TRANS: NORM/PULSE/PULSE 
THC: +X (up) 6 sec (1.5 fps) 


DAP: A/AUTO/VERN(PRI) 
DAP TRANS: PULSE/PULSE/PULSE 
FLT CNTLR PWR — OFF 


Inform MCC when SEP complete 
Record Radial Burn TIG / 


GNC 2 TIME 


Set GNC TIMER counting to SEP 2 (Radial Burn TIG + 28 min) 


CONFIG FOR SEP 2 
At burn TIG — 1 minute: 


SENSE: -Z 


FLT CNTRL PWR — ON 
GNC 20 DAP CONFIG 


Config DAP A,B to A7,B7 


DAP: A/AUTO/PRI 
DAP TRANS: NORM/PULSE/PULSE 
DAP: NO LO Z 


SEP 2 (Retrograde Burn) 
At SEP 2 burn TIG: 


If SEP 1 was on -VBAR 
| Aft THC: -Х (Down) 30 sec (7.0 fps) 


If SEP 1 was оп +VBAR 
| Aft THC: +X (Up) 30 sec (7.0 fps) 


DAP: A/AUTO/VERN(PRI) 


DAP TRANS: PULSE/PULSE/PULSE 
FLT CNTLR PWR — OFF 


Inform MCC when SEP complete 


Go to TERMINATE SEP OPS 


TERMINATE SEP OPS 


CRT 


A6L 


If KU MODE — RDR PASSIVE, 
Perform KU OPS, step 4 (Cue Card) 


СМС 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (no *) 


GNC 20 DAP CONFIG 


Config DAP A,B to A1, B1 


LIGHTS TRUSS FWD, AFT (two) - OFF 
VESTIBULE PORT, STBD (two) - OFF 


Exit RPOP - [ShiftJ[F10] 
Perform TCS DEACTIVATION (RNDZ TOOLS), 7-20 
Perform HAND-HELD LIDAR STOW (RNDZ TOOLS), 7-14 


Go to FLIGHT PLAN 


UNDOCKING / SEPARATION TIMELINE 
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ELYAROUND TCS Reflector Visibility During Flyaround (ISS +YVV) 


\Flyaround terminate criteria per 


о T 
Ф If Вгеакоиї required during flyaround ы ... nm | mn 
* Go to SHUTTLE NOSE IN-PLANE BREAKOUT * — . ы 2 
* (СОМТІМСЕМСҮ OPS), 5-16 >> š >, | : 
* “. 
# і + 
1. NDAP: A/AUTO/VERN(PRI) ғ | "s 


2. Flyaround start from +Vbar 


GNC UNIV PTG | 

TGT ID +2 | | ан т 

BODY МЕСТ \+5 TCS/Reflector Visibility During Flyaround 
4 Ра оо, with ISS in +YVV 

Y +0 | 

OM \+0 | a for Flight 575-135 (ISS-ULF7) 


VERR TOT - ITEM 23 (*) 
TRK - ITEM 19 EXEC (CUR - *) 


THC: Maintain flyaround range of 650 + 50 ft (CG-CG) 
Maintain ISS CG inside + 15 degree vertical and 
+ 20 degrees horizontal оп C/L camera 


3. Prior to —Rbar crossing (Aft ADI P = 270): 


GNC UNIV PTG 
P +0 (-VBAR) 
ТВК - ITEM 19 EXEC (CUR - *) 


4. Prior to —Vbar crossing (Aft ADI P = 0): 


GNC UNIV PTG | 


P + 282 (+RBAR) 
TRK - ITEM 19 EXEC (CUR - *) 


5. Atflyaround completion — 10 minutes: 
If radar not tracking target: 


INITIAL RADAR ACO 


6. When flyaround complete (in -Vbar attitude), | 
Go to SEP BURNS 


FLYAROUND RANGE REFERENCE 


NOTE: Range conversion assumes ISS CG in center of centerline camera at a 
CG-CG range of 650 ft, with HHL aim point directly between HHL and ISS CG 


650 FT CG-CG F +Rbar 
HHL RANGE CONVERSION Notes I Y 
UE CMM Raw HHL Range (ft 1. Refl#1 on PMA2 points out of plane. 
Nader буй. c me 2. Flyaround range is 600 - 700 ft 
3. Arrays, radiators, manipulators, and other structures are not shown for clarity of the TCS 


Centerline Target 572 : р 
ISS Airlock 632 reflector information. 


Progress - Aft 517 Бей #4 maybe visible based on past performance of Refl#3 Hemi 


> 
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INITIAL RADAR ACQ 
GNC 33 REL NAV 


CRT NINH RNG, ITEM18 - (*) 
VRDOT, ITEM 21 - (+) 
VAngles, ITEM 24 - (*) 

KU ANT ENA - ITEM 2 EXEC (ж) 
СМС ИО RESET 

VSV SEL, ITEM 4 - (FLTR) 
RADAR - ITEM 13 EXEC (*) 


SM ANTENNA 
CRT КОК ВМС ММ - ITEM 17 EXEC (*) 
A2 DIGI-DIS sel - R/RDOT 
А10 KU PWR - STBY 
MODE - RR PASSIVE 
RADAR OUTPUT -LO 
\sel - GPC 
CNTL - PNL (wait 3 seconds) 
PWR -ON 


IF NO RADAR LOCK-ON WITHIN 2 MIN 


KU sel - AUTO TRK 
SLEW EL,AZ to 0,0 deg 


KU SEARCH - SEARCH (tb — gray) 


When lock on occurs: 


GNC 33 REL NAV 
CRT AUTO ЕМС, ПЕМ 17 EXEC - (*) 
RDOT, ITEM 20 EXEC - (ғ) 
Angles, ITEM 23 EXEC - (*) 


If RATIO > 1.0, 
Force aff mark until RATIO < 1.0 


When RESIDs small and stable, 


SM ANTENNA 


RDR RNG AUTO - ITEM 16 EXEC (*) 


UNDOCKING / SEPARATION TIMELINE 


TCS Reflector Visibility During Flyaround (ISS -YVV) 


аштан a 
. ™ ж 
* 1 a 
= : š LE 
в 1 а 
* 


È 
a 
1 " + 


Li F " 
* Вей #3 | `` 
TCS/Reflector Visibility During Flyaround 
with ISS in -YVV 
for Flight STS-135 (ISS-ULF7) 


"= "um us. 


в 
а” 


Refls #7, #8 | 


две | 


2217,5 


Notes y +Rbar 
Refl#1 on PMA2 points ош of plane. 
Flyaround range is 600 - 700 ft 

Arrays, radiators, manipulators, and other structures are not shown for clarity of the TCS 


reflector information. 
Refl #4 maybe visible based on past performance of Refl#3 Hemi 


S за 


B 
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Contingency Flyaround 
Procedures 


UNDOCKING / SEPARATION TIMELINE 


RNDZ/135/FIN 


SEP/ELYAROUND 


i This flyaround will be performed if ISS cannot maneuver to YVV * 


1. When RNG » 75 ft (DP-DP): 
DAP: LOZ 
THC: Maintain RDOT > 0.3 fps 
Maintain C/L tgt within 8 deg corridor on C/L camera 
NOTE: DAP A allowed for + X and + 7 THC 


If TCS not tracking during corridor sep or flyaround, provide periodic HHL 
range updates to MCC 


2. When RNG » 150 ft (DP-DP): If radar desired, INIT RADAR ACQ 
NOTE: DAP A allowed for all THC Inputs 


3. When ВМС > 250 ft: Set RPOP POR: ОКВ СС - TGT CG 
Set RPOP Overlay: Flyaround Zone [Shift]/[F7] 
Perform DOCKING MECHANISM POWERDOWN (APDS), 8-6 


4. When ВМС = 450 + 50 FT (CG-CG) 


GNC UNIV PTG 

TGT ID ү+ 2 

BODY МЕСТ \+5 

Р +80 (-RBAR) 
Y ү+ 0 

OM ү+ 0 

VERR TOT - ITEM 23 (*) 
ТВК – ITEM 19 ЕХЕС (СОБ - *) 


If no flyaround, Go to SEP BURNS 


If flyaround, Go to FULL LAP FLYAROUND 


UNDOCKING / SEPARATION TIMELINE 


SEP BURNS 


1. SEP 1 
DAP TRANS: NORM/PULSE/PULSE 
THC: +X (up) 6 sec (1.5 fps) 


DAP: A/AUTO/VERN(PRI) 
DAP TRANS: PULSE/PULSE/PULSE 
FLT CNTLR PWR — OFF 


Inform MCC when SEP complete 


Record Radial Burn TIG / 


GNC 2 TIME 


Set GNC TIMER counting to final burn (Radial Burn TIG + 28 min) 


2. CONEIG FOR SEP 2 
At burn TIG — 1 minute: 


A6U NSENSE: —Z 
FLT CNTRL PWR - ON 


GNC 20 DAP CONFIG 

CRT Config DAP A,B to A7,B7 
DAP TRANS: NORM/PULSE/PULSE 
DAP: NO LO Z 


3. SEP 2 (Retrograde burn) 


At SEP 2 burn TIG: 
Aft THC: +X (Up) 30 sec (7.0 fps) 


DAP TRANS: PULSE/PULSE/PULSE 
FLT CNTLR PWR — OFF 


Inform MCC when SEP complete 


Go to TERMINATE SEP OPS 


TERMINATE SEP OPS 


CRT 


A6L 


If KU MODE — RDR PASSIVE, 
Perform KU OPS, step 4 (Cue Card) 


GNC 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (no *) 


GNC 20 DAP CONFIG 


Config DAP A, B to A1, B1 


LIGHTS TRUSS FWD, AFT (two) - OFF 
VESTIBULE PORT, STBD (two) - OFF 


Exit РОР - [Shift}/[F10] 
Perform TCS DEACTIVATION (RNDZ TOOLS), 7-20 
Perform HAND-HELD LIDAR STOW (RNDZ TOOLS), 7-14 


Go to FLIGHT PLAN 
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EULL LAP ELYAROUND 


TCS Reflector Visibility During Flyaround 


\Flyaround terminate criteria per 


If Breakout required during flyaround 
Go to SHUTTLE NOSE IN-PLANE BREAKOUT 


(CONTINGENCY OPS), 5-16 >> 


DAP: A/AUTO/VERN(PRI) 
THC: Maintain ISS СС inside + 15 degree vertical and 
+ 20 degrees horizontal оп C/L camera 


Prior to -Rbar crossing (Aft ADI P = 270): 


GNC UNIV PTG 
P +0 (-VBAR) 
TRK - ITEM 19 EXEC (CUR - *) 


TCS/Reflector Visibility During 
Standard Flyaround 
for Flight STS-135 (ISS-ULF7) 


When RNG > 600 ft (CG-CG): 
THC: Maintain flyaround range of 650 + 50 ft (CG-CG) 


Prior to —Vbar crossing (Aft ADI P = 0): 


GNC UNIV PTG 


P + 270 (+RBAR) 


TRK - ITEM 19 EXEC (CUR - *) Кей #1 
P=. 
| | E — В. — - =- — = = — .- нн - - — [30 — 
Prior to +Rbar crossing (Aft ADI P = 90): +Ybar EL 


GNC UNIV PTG 
P + 180 (+VBAR) 
TRK - ITEM 19 EXEC (CUR - *) 


ЖЗ 5. 
Вед #9 20° |207 


Prior to +Vbar crossing (Aft ADI P = 180): 


GNC UNIV PTG 
P +80 (-RBAR) 
ТВК - ITEM 19 EXEC (CUR - *) 


Кей #2 


Refls #7, #8 
Refls #7, #8 қ 


Repeat steps 2 thru 5 as геда to continue flyaround 


At flyaround completion — 10 minutes: i 
If radar not tracking target: / | 


wa е 2 
| 
When flyaround complete (in +Vbar attitude), 


Go to SEP BURNS 


ELYAROUND RANGE REFERENCE Y ным 
NOTE: Range conversion assumes ISS СС in center of centerline camera ata CG-CG 
range of 650 ft, with HHL aim point directly between HHL and ISS CG Notes 
ee 1. Ке! #3 becomes less visible as Orbiter Ү ун position becomes more positive (into the page) 
HHL RANGE CONVERSION 2. Flyaround range 15 600 - 700 ft | 
HHL Aim Point Raw HHL Range (ft 3. a са manipulators, and other structures are not shown for clarity of the TCS 
reflector information. 
Node 2 - Fwd 579 3 
4. Ке! #5 on PMA 3 points out of plane 


Centerline Target 572 
ISS Airlock 632 
Progress - Aft 517 


UNDOCKING / SEPARATION TIMELINE 2-13 RNDZ/135/FIN 
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UNDOCKING / SEPARATION TIMELINE 214 RNDZ/135/FIN 


MANEUVER PADS 


3-1 


RNDZ/135/FIN 


MNVR PADS 


MNVR PADS 


PRELIMINARY ORBIT MANEUVER PAD FOR NH 


| | 
ОМ$ ВОТН 1 | | 
| BURN ATT | 
L 2 | | 
| R 24 | VGO 
R 3 +Х | | 
| Р 25 | VGO 
RCSSEL 4 -X | | 
| Y 26 | VGO 
MULTI-AXIS | | 
TVROLL 5 ШИИ | | 
| | TGT 
| | 
TRIM LOAD P 6 
OMS GMBL CK: NOTES 
LY 7 
PRE POST-BURN| Res рсмст: DOWN MODE OPTIONS: 
RY 8 L PRI 
L OMS > RCS 2 OMS > 1 OMS 
LSEC 
WT 9 Ина В OMS > RCS 1 OMS > RCS 
МОМЕ МОМЕ 
В SEC 
TIG 10 


МОМЕ 
ТСТРЕС 7 AVX 19 


-Х RCS BURNS: ORBIT BURN MONITOR 
AVY 20 | моме 


BURNATT LVLHATT 


i 


DO NOT UPDATE TIG 
UPDATE TIG AFTER MIN 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 21 


CRIT BURN 


NON-CRIT BURN 


3-2 RNDZ/135/FIN 


FINAL ORBIT MANEUVER PAD FOR NH 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-3 RNDZ/135/FIN 


PRELIMINARY ORBIT MANEUVER PAD FOR NC 


| | 
ОМ$ ВОТН 1 | | 
| BURN ATT | 
L 2 | | 
| R 24 | VGO 
R 3 +Х | | 
| Р 25 | VGO 
RCSSEL 4 -X | | 
| Y 26 | VGO 
MULTI-AXIS | | 
TVROLL 5 ШИИ | | 
| | TGT 
| | 
TRIM LOAD P 6 
OMS GMBL CK: NOTES 
LY 7 
PRE POST-BURN| Res рсмст: DOWN MODE OPTIONS: 
RY 8 L PRI 
L OMS > RCS 2 OMS > 1 OMS 
LSEC 
WT 9 Ина В OMS > RCS 1 OMS > RCS 
МОМЕ МОМЕ 
В SEC 
TIG 10 


МОМЕ 
ТСТРЕС 7 AVX 19 


-Х RCS BURNS: ORBIT BURN MONITOR 
AVY 20 | моме 


BURNATT LVLHATT 


i 


DO NOT UPDATE TIG 
UPDATE TIG AFTER MIN 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 21 


CRIT BURN 


NON-CRIT BURN 


3-4 RNDZ/135/FIN 


FINAL ORBIT MANEUVER РАО РОК МС 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-5 RNDZ/135/FIN 


ОМ$ ВОТН 1 
L 2 
R 3 
RCSSEL 4 


TVROLL 5 


TRIM LOAD P 6 
LY 7 


RY 8 


WT 9 


TIG 10 


TGT PEG 7 AVX 
AVY 


AVZ 


TGT PEG7 AVX 19 
AVY 20 
AVZ 21 


NEW Ti ( BASETIME ) 


NOTES 


PRELIMINARY ORBIT MANEUVER PAD FOR Ti 


| | 
| | 
| | 
| BURN ATT | 
| | 
| | 
| R 24 | VGO X 
+X | | 
| Р 25 | VGO Y 
-X | | 
| У 26 | VGO 7 
MULTI-AXIS | | 
| | HA HP 
| rl I SE SEIS 
| | 


NOTES 


OMS GMBL CK: 
RE POST-BURN| RCS рсмст: DOWN MODE OPTIONS: 


L PRI 

L OMS > RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 
R PRI 

NONE NONE 


R SEC 


NONE 


OMS HE REG TEST: | |Моме -X RCS BURNS: ORBIT BURN MONITOR 


BURN ATT LVLH ATT 
L R GPC FILL-INS __ 


CRIT BURN 
NON-CRIT BURN 


If Ti not started by nominal TIG + _ min, 
go to Ti DELAY, 5-27 


DO NOT UPDATE TIG 
Мах Ti DELAY ТІС slip _ 
UPDATE TIGAFTER _ MIN 


3-6 RNDZ/135/FIN 


ОМ$ ВОТН 1 


L 


R 
RCS SEL 
TV ROLL 
TRIM LOAD P 
LY 
RY 
WT 
TIG 


TGT PEG 7 AVX 
AVY 


AVZ 


TGT PEG7 AVX 
AVY 


AVZ 


NEW Ti ( BASETIME ) 


NOTES 


MULTI-AXIS 


FINAL ORBIT MANEUVER PAD FOR Ti 


BURNATT 


| | 

| | 

| | 

| | 

| | 

| | 

| R 24 | VGO X 
| | 

| P 25 | VGO ү 
| | 

| Y 26 | VGO 2 
| | 

| | HA HP 

| | 

| | 

x x mmm 
| | 

OMS GMBL СК: 


RE POST-BURN| Res рсмст: DOWN MODE OPTIONS: 


L PRI 

L OMS > RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 
R PRI 

NONE NONE 


TG 


+ 


NOTES 


К SEC 
NONE 


OMS HE REG TEST: | |Моме -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


L R GPC FILL-INS __ 
CRIT BURN 
NON-CRIT BURN 
If Ti not started by nominal TIG + _ min, 
go to Ti DELAY, 5-27 


DO NOT UPDATE TIG 
Max Ti DELAY ТІС slip 7 
UPDATE TIG AFTER MIN 


3-7 RNDZ/135/FIN 


ORBIT MANEUVER PAD FOR 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-8 RNDZ/135/FIN 


ORBIT MANEUVER PAD FOR 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-9 RNDZ/135/FIN 


ORBIT MANEUVER PAD FOR 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-10 RNDZ/135/FIN 


ORBIT MANEUVER PAD FOR 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-11 RNDZ/135/FIN 


ORBIT MANEUVER PAD FOR 


| | 

ОМ$ ВОТН 1 | | 

| BURN ATT | 

L 2 | | 
| R 24 | VGO 

R 3 +X | | 
| Р 25 | VGO 

RCSSEL 4 Ж | ooh | 
| Y 26 | VGO 

MULTI-AXIS | | 

TVROLL 5 ШИИ | | 
| | TGT 

TRIM LOAD P | | 


OMS GMBL CK: NOTES 


LY PRE POST-BURN 


RCS РСМСТ: DOWN MODE OPTIONS: 


RY L PRI 

L OMS 5 RCS 2 OMS > 1 OMS 
L SEC 

R OMS > RCS 1 OMS > RCS 


WT 
R PRI 
NONE NONE 


К SEC 
TIG 


NONE 
TGT PEG 7 AVX 


| none -X RCS BURNS: ORBIT BURN MONITOR 
BURNATT LVLHATT 


AVY 


L R 


GPC FILL-INS __ 
GPC OP CL СРС OP CL 


AVZ 


CRIT BURN 
NON-CRIT BURN 


DO NOT UPDATE TIG 
MAX TIG SLIP _ ММ 
UPDATE TIG AFTER MIN 


3-12 RNDZ/135/FIN 


RENDEZVOUS TIMELINE 


4-1 


RNDZ/135/FIN 


RENDEZVOUS 
TIMELINE 


RENDEZVOUS 
TIMELINE 


This Page Intentionally Blank 


4-2 


RNDZ/135/FIN 


THIS PAGE INTENTIONALLY BLANK 


RENDEZVOUS TIMELINE 4-3 RNDZ/135/FIN 


АЕТ ELT STATION СОМЕС ЕОВ RNDZ 


014,16:Е \cb MNA,C DDU AFT (two) - cl 


A6U 


R13 
A1U 


A2 


CRT 


A1U 


A2 


CRT 


A1U 


ADIATT - LVLH 
ERR - MED 
RATE - MED 


SENSE - minus Z 


УКО ANT - GND 

PWR - STBY 
sel - MAN SLEW 
MODE - RDR PASSIVE 
RADAR OUTPUT - HI 
CNTL - PNL (wait 3 seconds) 
PWR - ON 

SIG STRENGTH sel - KU 

SLEW RATE  - asreqd 


DIGI-DIS sel - R/RDOT 
X-PNTR SCALE - X1 
SM ANTENNA 


SELF TEST - ITEM 7 EXEC (*) 


NOTE 
SELF TEST runs about 3 min 


УКО SCAN WARN tb - gray 


VTRACK tb - gray 
NSEARCH tb - gray 
VRANGE - 888.8 


DIGI-DIS sel - EL/AZ 


SELF TEST - ITEM 7 EXEC (no *) 


KU MODE - COMM 
sel - GPC 
CNTL - CMD 

Install: 

—Z COAS 


RCS BURN Cue Card 

KU OPS Cue Card 

APPROACH Cue Card 
TARGET ALIGNMENT Cue Card 


DOCKING SEQUENCE Cue Card 
Velcro over Aft DAP PCT pbi (SPARE pbi) 


RENDEZVOUS TIMELINE 


4-4 


RNDZ/135/FIN 


РЕТ 


МСС UPDATE 
Final МН Вит Рад, 
3-3 (if reqd) RNDZ OPS INITIALIZATION 
CDR АЕТ ЕТ STATION CONFIG FOR RNDZ INCLUS ПУ ПАНЕЛА Тал 

A7(B7) PLT RNDZ OPS INITIALIZATION MCC UPLINK NDPS Config for Rndz Ops - String 1233 
ORB SV 
TGT SV SM 2 TIME 
Drag K-factor Set SM TIMER counting to Ti TIG per burn Pad, 3-6 


MS Perform 6.105 SSOR ACTIVATION, steps 1 and 2 (SODF: JOINT OPS, COMM/DATA) SOT DAE 80:87 


Record nominal TIGs in burn solution blocks per Execute Package: 


NCC TIG pg 4-11 
MC1 TIG pg 4-17 
MC2 TIG pg 4-18 
MS Perform CCTV CONFIG FOR DOCKING/UNDOCKING (RNDZ TOOLS), 7-2 GNC 55 GPS STATUS 
DES RCVR, ITEM 27 - (*) 
If NH reqd: ММН GPS to G&C, ITEM 33 - (*) 
CDR If OMS BURN, Perform RNDZ OMS BURN, steps 1-4 (CONTINGENCY OPS), 5-4 NAV, ITEM 36 - (ғ) 


If +X RCS burn, Perform RCS BURN, steps 1-5 (Cue Card) 
If -X RCS burn, Perform RENDEZVOUS -X RCS BURN (CONTINGENCY OPS), 5-32 


Postburn DAP: A/LVLH/VERN(ALT) 


RENDEZVOUS TIMELINE 4-5 RNDZ/135/FIN 


THIS PAGE INTENTIONALLY BLANK 


RENDEZVOUS TIMELINE 4-6 RNDZ/135/FIN 


РЕТ 


A7(B7) 


€ ТІС-5 тіп 


If reqd, 


€  |NHTIG 


Postburn DAP: A/LVLH/VERN(ALT) 


PLT ENABLE RENDEZVOUS NAV 


MS \PGSCs setup per PGSC Usage Chart (if available) or UTILITY OUTLET PLUG-IN 
PLAN ORBIT CONFIGURATION (REF DATA FS, UTIL PWR) 


PLT, OnRPOP PGSCs: 
MS Perform RPOP INITIALIZATION (RNDZ TOOLS), 7-15, then 
Perform RPOP OPS (RNDZ TOOLS), 7-16, then 
Perform TCS ACTIVATION, step 1 (RNDZ TOOLS), 7-18 


MS Perform HHL CHECKOUT/OPS (RNDZ TOOLS), 7-14 


MCC UPDATE 
Final NC Burn Pad, 3-5 


RENDEZVOUS TIMELINE 


4-7 


1. 
CRT 


2. 


ENABLE RENDEZVOUS NAV 


GNC 33 REL NAV 

RNDZ NAV ENA - ITEM 1 EXEC (*) 
VSV SEL, ПЕМ4 - PROP 
VSTRK, ITEM12 - (*) 


GNC 34 ORBIT TGT 

TGT NO - ITEM 1 + 1 EXEC 

Set BASE TIME to Ti TIG, (Ti Burn Pad, 3-6) 
LOAD - ITEM 26 EXEC 


RNDZ/135/FIN 


THIS PAGE INTENTIONALLY BLANK 


RENDEZVOUS TIMELINE 4-8 RNDZ/135/FIN 


РЕТ 


A7(B7) 


CDR 


CDR 


€ 
CDR 


PLT 


LOAD TARGET TRACK MCC UPDATE 
NOTE STAR TRK NAV 

If NH performed, delay mnvr to +X or OMS burn attitude IMU DES 

until NC TIG — 5 min to minimize attitude mnvr ‚ 4-10 

If OMS BURN, Perform RNDZ OMS BURN, steps 1-4 (CONTINGENCY OPS), 5-4 


If +X RCS burn, Perform RCS BURN, steps 1-5 (Cue Card) 
If -X RCS burn, Perform RENDEZVOUS -X RCS BURN (CONTINGENCY OPS), 5-32 


= TIG-5MIN 


NC TIG 
INITIATE TARGET TRACK [9B] 


TARGET NCC BURN [11A] (Preliminary), 4-11 


RENDEZVOUS TIMELINE 4-9 


LOAD TARGET TRACK 


DAP: A/LVLH/VERN(ALT) 


GNC UNIV РТС] 
CRT CNCL - ITEM 21 EXEC 
TGTID +1 


-Z AXIS -YSTRK 
BODY МЕСТ +3(-Z) +4 


Р \+90 V+0 
Y \+0 \+280.57 
OM +0 +90 


Do not INITIATE TARGET TRACK until post NC 


INITIATE TARGET TRACK 


GNC UNIV PTG 


ТВК - ITEM 19 EXEC (CUR - *) 
DAP: B/AUTO/ALT 


When MNVR cmplt, 
DAP: A/AUTO/VERN(ALT) 


RNDZ/135/FIN 


STAR ТВАСКЕВ NAV 


1. 


CRT 


2. 


CONEIG EOR STRK NAV 
DAP: A/AUTO/VERN(ALT) 


Turn down cabin lights to optimize target viewing through —7 COAS/overhead window 


IMU for Deselect 


GNC 21 IMU ALIGN 
IMU DES - ITEM 7(8,9) EXEC (+) 
МСС for NAV selected IMU 


GNC 33 REL NAV 
If first NAV pass, 
| VSV SEL, ITEM4 - PROP 
If previous NAV, 
VSV SEL, ITEM 4 - FLTR 
VINH Angles, ITEM 24 - (*) 
VS TRK, ITEM 12 - (*) 


GNC 22 S TRK/COAS CNTL 

-Y THOLD - ITEM 13 + 3 EXEC 

-Z THOLD - ITEM 14 + 3 EXEC 

-Z (=Y) TGT ТВК - ITEM 6(5) EXEC (ж) 
STATUS - blank 
VSHUTTER - op 


(If no comm, use IMU 1 for deselect) 


INITIAL MEASUREMENT EVALUATION 


GNC 22 S TRK/COAS CNTL 
When S PRES - (*), continue 


GNC 33 REL NAV 


Monitor RESID V and H each NAV cycle for at least 
four consecutive cycles (~30 sec) 


Record init RESID V= 
Н = 
If RESID V or H changes Бу > 0.05 each cycle: 


GNC 22 S TRK/COAS CNTL 
-Z(-Y) BREAK TRK - ITEM 8(7) EXEC 
Repeat Step 2 


If RESID V or H > 0.6: 
GNC 22 S TRK/COAS CNTL 
-Z(-Y) BREAK TRK - ITEM 8(7) EXEC 


When S PRES - (*), if RESID V or H still > 0.6 and stable: 
Perform S TRK NAV - HIGH INITIAL RESID (CONTINGENCY OPS), 5-8 


RENDEZVOUS TIMELINE 


3. INCORPORATE DATA INTO NAV 


If SV SEL = PROP: 
AUTO Angles - ITEM 23 EXEC (*) 
Record 1st SV UPDATE POS = 
When SV UPDATE POS < 1.0 and Angle ACPT > 9: 
SV SEL - ITEM 4 EXEC (FLTR) >> 
lf SV = FLTR: 
FLTR TO PROP - ITEM 8 EXEC 
AUTO Angles - ITEM 23 EXEC (*) 
Record 1st SV UPDATE POS - 


* If FLTR MINUS PROP changes by more than 8 kft within a S TRK pass: * 


* Perform S TRK NAV - HIGH FLTR MINUS PROP 
* (CONTINGENCY OPS), 5-9 


* 
* 


END S TRK NAV 


CRT 


GNC 33 REL NAV 
INH Angles - ITEM 24 EXEC (*) 


GNC 21 IMU ALIGN 
IMU DES - ITEM 7(8,9) EXEC (no *) 


4-10 


RNDZ/135/FIN 


TARGET NCC BURN 


PET eee ЕТ 

01:30 FINAL SOLUTION : 
PLT STAR TRACKER NAV MCC UPDATE : ОР$ 202 РВО 

ми k = i [GNC ORBIT MNVR EXEC 


VEng Sel CORRECT 


CRT VSV SEL correct 


GNC 34 ORBIT TGT 
TGT NO - ITEM 1 + 9 EXEC 
NTGT Set data: 
T1 TIG » NCC BURN SOLUTION TIG 


MCC UPDATE EL +0 

Ground NCC Burn Solution AT + 57.7 
АХ - 48.6 
АҮ + 0.0 
AZ +12 

COMPUTE T1 - ITEM 28 EXEC 
When NAV converged (SV UPDATES small and stable): Record solution in PAD 
CDR TARGET NCC BURN (Intermediate) ле x 


If > 40 marks in current sensor pass and 
SV UPDATE POS < 0.5 for the last 4 marks: 
| Burn FLTR soln 
If FLTR within ground solution limits: 
| Burn FLTR soln 
If PROP within ground solution limits: 
| Burn PROP soln 
If none of the above: 
Burn ground soln EXT AVs 


NCC BURN SOLUTION 


ШЕШЕНИН К ШЕЕ ЕКЕНІ ЖЕПЕН 


PRELIMINARY INTERMEDIATE 


If no comm 
If AVT > 6 fps: 
| END S TRK NAV 
| | TARGET NCC BURN (Final) 


€ тс- 10 min VMCC for burn type: | 
| | Perform RNDZ OMS BURN (CONTINGENCY OPS), 5-4! 


FINAL - GROUND 
LIMITS 


(0.8) 


If AVT > 4 fps: 
END S TRK NAV 
TARGET NCC BURN (Final) 


Perform +Х Burn, RCS BURN (Cue Сага) 
€- TIGSSMIN' od. os VE ED me aces qup ES IE. | 


PLT TARGET МСС BURN (Final) (2.3) 


PLT END S TRK NAV 


(1.6) 


CDR Perform RCS BURN (Cue Card) 


RENDEZVOUS TIMELINE 4-11 RNDZ/135/FIN 


-Z AXIS TARGET TRACK |12А 


GNC UNIV PTG 
CRT NTGTID +1 

BODY МЕСТ +3 (CZ) 

OM +0 
C3 DAP: B/AUTO/ALT 
CRT ТВК - ITEM 19 EXEC (CUR - *) 


When MNVR cmplt, 
DAP: A/AUTO/VERN(ALT) 


RENDEZVOUS TIMELINE 4-12 RNDZ/135/FIN 


РЕТ 


A7(B7) 


€ [NCC TIG 


PLT TARGET TiBURN (Preliminary) 


: IF Y S TRK TRACK 
: CDR -ZAXIS TARGET TRACK 


MCC UPDATE 


RNDZ PRPLT PAD 


TARGET Ti BURN 


CRT  NSV SEL correct 


GNC 34 ORBIT TGT 
TGT NO - ПЕМ 1 + 10 EXEC 
NTGT Set data: 
T1 TIG = BASE TIME 


EL +0 
АТ + 76.9 
АХ — 0.9 
АҮ +0 
AZ + 1.8 


СОМРОТЕ Т1 - ПЕМ 28 ЕХЕС 
Record solution in PAD 


RR NAVIGATION 


GNC 33 REL NAV 
CRT ВВ - ITEM 13 EXEC (*) 


When: NElev, Az approx 0 
GNC 33 REL NAV 
NAV RNG < 150 KFT: Record Initial RESID RANGE = 
MS KU OPS, step 1 (Cue Card) RDOT = 
|! IF RESID RANGE > 5.0 or 
| RDOT >3.0 


SV SEL - ITEM 4 ЕХЕС (РКОР) 
Proceed with taking data and contact MCC 
as soon as practical 


If no lock-on by 
10 minutes after initial search: 
MS KU OPS, step 2 (Cue Card) FLTR TOPROP - ITEM 8 EXEC 
AUTO RNG - ITEM 17 EXEC (*) 
RDOT - ITEM 20 EXEC (*) 


When RR RNG < 135 KFT: Angles - ITEM 23 EXEC (*) 
PLT Perform RR NAVIGATION 


Record 1st SV UPDATE POS = 


IF SV SEL = PROP 


When SV UPDATE POS < 0.3 and MARK ACPT > 9: 
SV SEL - ITEM4 EXEC (FLTR) 


When NAV converged (SV UPDATES small and stable): 
PLT TARGET Ti BURN (Intermediate) 


RENDEZVOUS TIMELINE 4-13 RNDZ/135/FIN 


PREL FLTR 


RENDEZVOUS TIMELINE 


INTER FLTR 


Ti BURN SOLUTIONS 


FINAL FLTR PROP 
(If Reqd) 


FINAL Ti Burn Pad, 3-7 


FINAL - GROUND 
LIMITS 


AVX (1.3) 
AVY (1.3) 


AVZ (1.1) 


RNDZ/135/FIN 


РЕТ 


A7(B7) 


VMCC for burn type. If no comm: 
If АМТ > 6, at TIG-17: 
| Perform RNDZ OMS BURN (CONTINGENCY OPERATIONS), 5-4 MCG UPDATE 
If 4 < AVT < 6, at TIG-17: Ti Final Ground Soln, 
| Perform +X RCS burn, RCS BURN (Cue Card) TEDE CANSON I 
If AVT< 4, at TIG-5: 
Perform multi-axis RCS burn, RCS BURN (Cue Card) 


| If GO for Ti not received by TIG — 5 min or RNDZ ОЕГАҮ called Бу МСС | 
‘CDR Perform Ti DELAY BURN (CONTINGENCY OPS), 5-27 
If Ti is -X RCS burn, Perform RENDEZVOUS -X RCS BURN (CONTINGENCY OPS), 5-32 x 
< TIG — 17 min 


If Ti is multi-axis burn, delay final targeting until TIG-5 
PLT TARGET Ti BURN (Final) MCC UPDATE 


If Ti is +X RCS burn: GO for Ti 
CDR Perform RCS BURN (Cue Card) 
If Ti is OMS BURN: 
Perform RNDZ OMS BURN (CONTINGENCY OPERATIONS), 5-4 


€ TIG —5 min 
If Ti is multi-axis burn: 
CDR Perform RCS BURN (Cue Card) 


00:00 < 


RENDEZVOUS TIMELINE 4-15 


TARGET Ti BURN (Final) 


CRT OPS 202 PRO 
GNC ORBIT MNVR EXEC 


Load Eng Sel, TVR, WT and Trims for Ti per Final Ti Burn Pad 
LOAD - ITEM 22 EXEC 


GNC 33 REL NAV 


VSV SEL correct 


GNC 34 ORBIT TGT 


TGT NO - ITEM1 + 10 EXEC 


\TGT Set data: 
T1TIG = BASE TIME 


EL 
AT 
AX 
AY 
AZ 


+0 
+ 76.9 
- 0.9 
+0 
+ 1.8 


COMPUTE T1 - ITEM 28 EXEC 


Record solution in PAD 


FINAL SOLUTION 
If > 40 marks in current sensor pass and 
SV UPDATE POS < 0.5 for the last 4 marks: 
| Burn FLTR soln 
If FLTR within ground solution limits: 
| Burn FLTR soln 
If PROP within ground solution limits: 
| Burn PROP soln 
If none of the above: 
Burn ground soln EXT AVs 
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POST Ti NAV 


A6U NDAP: A/AUTO/VERN(ALT) 
A1U VKU sel - GPC 
GNC 33 REL NAV 


IF SV SEL = FLTR: 
FLTR TO PROP -ITEM 8 EXEC (*) 

If RR Tracking TGT: 
VAUTO Angles - ITEM 23 EXEC (*) 

If RR NOT Tracking TGT: 

VInhibit Data 

Perform KU OPS, steps 2 and 3 (Cue Card) 
If still no RR ACQ, assume RR Fail 


GNC 22 S TRK/COAS CNTL 
CRT VZTGT TRK - ITEM 6 EXEC (ғ) 


IF RR FAIL 


If —Z Star Tracker: 
| V-Z TGT ТВК ATT, then: 


| Perform STAR TRACKER NAV 
If COAS NAV: 
| V-Z TGT TRK ATT, then: 


| Perform COAS NAVIGATION (CONTINGENCY OPS), 5-10 
If CY Star Tracker: 


GNC UNIV PTG 
TGT ID +1 
BODYVECT +4 
P V+0 
Y V+ 280.57 
OM + 90 
DAP: B/AUTO/ALT 
ТВК - ITEM 19 EXEC 
When MNVR cmplt: 
DAP: A/AUTO/VERN(ALT) 


Perform STAR TRACKER NAV 


RENDEZVOUS TIMELINE 4-16 RNDZ/135/FIN 


РЕТ 
00:00 2» 
PLT TARGET MC 1 BURN (Preliminary) 
А7(В7) 


When MNVR to att стри: 
CDR POST Ti NAV 


When NAV converged, (SV UPDATES small and stable): 
PLT TARGET MC 1 BURN (Intermediate) 


MS Time of OOP null 


< TIG — 3 min 


PLT TARGET MC 1 BURN (Final) 
Perform RCS BURN (Cue Card) 


€ [MC 1 TIG 


PLT TARGET MC 2 BURN (Preliminary) 


When Y = 0: 
PLT MANUAL OUT-OF-PLANE NULL 


RENDEZVOUS TIMELINE 


MCC UPDATE 


Prox Ops Cov Matrix 


4-17 


TARGET MC 1 BURN 


CRT SV SEL correct 
GNC 34 ORBIT TGT 
TGT NO - ITEM 1 + 11 EXEC 


NTGT Set data: 
T1 TIG = MC1 BURN SOLUTION TIG 


EL +0 
АТ + 56.9 
АХ - 0.9 
AY +0 
AZ + 1.8 


COMPUTE Т1 - ITEM 28 EXEC 
Record solution in PAD 


MC 1 BURN SOLUTION 


PRELIMINARY INTERMEDIATE 


MEAN + (3с VARIATION) 
—0.1 + (0.6) 


—0.1 + (0.7) 


40.5 + (1.2) 


TARGET NC 2 (Preliminary) 


CRT  NSV SEL correct 
GNC 34 ORBIT TGT 
TGT NO - ITEM 1 + 12 EXEC 


\TGT Set data: 
T1 TIG = MC2 BURN SOLUTION TIG 


EL + 29.07 
AT + 27.0 
AX — 0.9 
AY +0 
AZ +1.8 
COMPUTE T1 - ITEM 28 EXEC 
NOTE 


НТСТ EL ANG Alarm, 
AV still valid for current TIG, 
TIG slip limits still apply 
Record solution in PAD 
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TARGET MC 2 BURN (Intermediate) MC 2 BURN SOLUTION 


CRT VSV SEL correct PRELIMINARY INTERMEDIATE 
GNC 34 ORBIT TGT 
TGT NO - ITEM 1 + 12 EXEC 
COMPUTE T1 - ITEM 28 EXEC 
Record solution in PAD 


TARGET MC 2 BURN (Final) 


CRT VSV SEL correct MEAN + (Зс VARIATION) 


GNC 34 ORBIT TGT +0.0 + (0.4) 


+0.0 + (0.2) 


TGT NO - ITEM 1 + 12 ЕХЕС 
COMPUTE T1 - ITEM 28 EXEC 
\TIG change 


IF TIG CHANGE < —3 OR > +7 MIN 


Set BASE TIME to (Nominal MC 2 TIG —3 or +7 min as appropriate) | 
LOAD - ITEM 26 EXEC : 
ТСТ NO - ITEM 1 + 19 EXEC 


: ҮТСТ Set data: 
: Т1 ТС = BASE TIME 


+0.9 + (2.5) 


TIG SLIP 
(COMPUTED-NOM) 


EL +0 
АТ + 27.0 
AX — 0.9 
AY +0 
AZ + 1.8 


COMPUTE T1 - ITEM 28 EXEC 


Set EVENT TIMER counting to MC 2 TIG 
Record solution in PAD 


GNC 33 REL NAV NOMINAL 
CRT FLTR TO PROP - ITEM 8 EXEC 
END S TRK NAV —Z AXIS TARGET TRACK NIGHTTIME STRK OPS 
GNC 33 REL NAV GNC UNIV PTG 1. GNC 33 REL NAV 
CRT INH Angles - ITEM 24 EXEC (*) CRT VTGT ID +1 INH Angles - ITEM 24 EXEC (*) 
BODY VECT +3 (-2) 
GNC 21 IMU ALIGN OM +0 At sunset, 
IMU DES - ITEM 7(8,9) EXEC (no *) C3 DAP: B/AUTO/ALT 2 GNC 22 S TRK/COAS CNTL 
CRT TRK - ITEM 19 EXEC (CUR - *) | 
—Z(—Y) THOLD - ITEM 14(13) + 0 ЕХЕС 
When MNVR cmplt, 
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РЕТ 


MANUAL OUT-OF-PLANE NULL 


MS Perform 6.105 SSOR ACTIVATION, step 3 (SODF: JOINT OPS, COMM/DATA) 


AT(BT) ee mu О О О бале СМС 33 REL NAV 
| IF $ ТВК NAV | GRE И 
| AL sunset = 2 minutes: | F7 FLT CNTLR PWR - ON 
PLT NIGHTTIME STRK OPS | DAP: A/AUTO/PRI 
о м: 22 
РІТ When NAV converged (SV UPDATES small and stable): THC: Null YDOT 
00:35 TARGET MC 2 BURN (Intermediate) If —Z AXIS TRACK, 


| +YDOT = FWD THC left 


AFT THC right 
If CY $ ТВК TRACK, 
+YDOT = FWD THC down 
MS When RNG < 30,000 ft: AFT THC out 


МС2 ET SSOR comm check with ISS E7 ELT CNTLR PWR - OFF 


DAP: A/AUTO/ALT 

When rates nulled: 

MS On RPOP PGSC: DAP: VERN(ALT) 
Perform TCS ACTIVATION, steps 2-4 (RNDZ TOOLS), 7-18 
(Set AUTO ACQ to 10,000 ft) 


00:40 


TARGET NC 3 


CRT  NSV SEL correct 


GNC 34 ORBIT TGT 


TGT NO - ITEM 1 + 13 EXEC 


|-00:05 € TIG - 5 min УТСТ Set data: 


PLT TARGET MC 2 BURN (Final) T1 TIG = BASE TIME + 0/00:17:00 
Perform RCS BURN (Cue Card) EL +0 
AT + 10.0 
АХ _ 0.9 
AY +0 
AZ + 1.8 


COMPUTE T1 - ITEM 28 EXEC 
Record solution in PAD 


PLT TARGET MC 3 BURN (Preliminary) 


IF INITIAL RR ACQ POST-MC2 : MC 3 BURN SOLUTION 
iCDR Perform LATE RR NAV : 


МЕАМ + 
PRELIMINARY 
00:55 00:05 aS-RRERESAERRESAERSRARRARRRRARARRRERARSESARRRARRRRRRARRRARRRRRRRHARRRERRRARRRRRRRSARRRARERRERRSRAESSRASRRERRRER t (30 VARIATION) 
i IF -Y $ ТВК TRACK : +0.9 + (1.3) 
:PLT END STAR TRACKER NAV : +0.0 + (0.5) 
: —7 AXIS TARGET TRACK : Due 


If S TRK NAV, 
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МС 4 BURN SOLUTION 


PRELIMINARY 


TARGET MC 4 BURN 


СВТ VSV SEL correct 


GNC 34 ORBIT TGT 
TGT NO - ITEM 1 + 14 EXEC 
NTGT Set data: 
T1 TIG = BASE TIME + 0/00:27:00 


EL +0 
АТ + 13.0 
АХ +0 
AY +0 
AZ + 0.6 


СОМРОТЕ Т1 - ПЕМ 28 ЕХЕС 
Record solution in PAD 


CONFIG FOR RBAR |20B 


GNC UNIV PTG 
Y ERR TOT - ITEM 23 EXEC (ж) 


When ERR <2 deg each axis 


GNC 20 DAP CONFIG 
Config DAP A,B to A8,B8 


GNC UNIV PTG 
TGT ID 

BODY VECT 

P 

Y 

OM 


Do not initiate Target Track until ESTABLISH RBAR 


RENDEZVOUS TIMELINE 


MEAN + 
30 VARIATION 


+1.3 + (1.3) 
—0.1 + (0.6) 
+0.9 + (2.2) 


ESTABLISH RBAR 


A6U 


CRT 


FLT CNTLR PWR - ON 


GNC UNIV PTG 
ТВК - ПЕМ 19 EXEC (CUR - *) 
DAP: A/AUTO/VERN(PRI) 


THC: as reqd to control TGT motion in COAS 


RADAR FAIL PROCEDURE 


Note: When TGT visible, report TGT Tally-Ho to MCC 
MS If TGT outside COAS reticle, config CCTV as reqd to measure vertical position 


1.  AtMC2 TIG+14:00 (MC3 TIG-3:00): 


PLT TARGET MC3 (final) 
CDR Perform RCS BURN (Cue Card) 


АТ MC2+18 IF NO VISUAL ACQUISITION OR 
: TARGET > 30 DEG FROM COAS HORIZONTAL | 
‘CDR Go to RNDZ BREAKOUT (CONTINGENCY OPS), 5-18 >> : 


2. At MC2 TIG + 19:00: 
A6U FLT CNTLR PWR - ON 
NSENSE - -Z 
DAP: A/LVLH/PRI 


NCOAS for TGT vertical position 
THC: +X (or —X) per COAS LOGIC: 
If TGT = М deg high in COAS, perform 2N +X (up) pulses 
If TGT = N deg low in COAS, perform 1N —X (down) pulses 
DAP: A/LVLH/VERN(PRI) 
Inform MCC of TGT vertical position in COAS and number of pulses performed 
Following radar fail X correction, 
THC: As reqd to control out of plane motion and manage RDOT 
Perform CONFIG FOR RBAR 


3. At MC2 TIG + 24:00 or 2000 ft, whichever comes first: 
GNC UNIV PTG 
CRT ТВК - ITEM 19 EXEC (CUR - ж) 


A6U DAP: A/AUTO/VERN (PRI) 
THC: as reqd to stabilize and maintain TGT docking port between O and 10 deg 
high in COAS 


At 2000 ft: 
Perform APPROACH (Cue Card) 


LATE RADAR NAV 


GNC 33 REL NAV 
CRT FLTR TO PROP - ITEM8 EXEC 
SV SEL, ITEM4 - PROP 


\RR - ITEM 13 EXEC (*) 

AUTO RNG - ITEM 17 EXEC (ғ) 
RDOT - ITEM 20 EXEC (*) 
Angles - ITEM 23 EXEC (*) 


Go to RADAR FAIL PROCEDURE 
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PET MC2ET 


x ние ОЕ ооа CR b x 


A7(B7) СОВ Go to RADAR FAIL PROCEDURES 


Минни ии ини ни пи нии ни EEE LLL ини ни ни ни нии нинии ии ини ннининининининини ни наининининнинининининичиниянинининининини сини и 


< TIG — 3 min 


PLT TARGET MC3 BURN (Final) 
Perform RCS BURN (Cue Card) 


€ мсзпс CREW REPORT 
ISS tally-ho 
PLT TARGET MC 4 BURN (Preliminary) 
A8(B8) CDR CONEIG EOR RBAR 
01:10 
MS Begin HHL operations 
< TIG — 3 min HHL REPORT 
PLT TARGET MC 4 (Final) Fan rad 


Perform RCS BURN (Cue Card) 


=  |MC4TIG 
CDR ESTABLISH RBAR 


Perform APPROACH (Cue Card) 


Manual Trajectory Control 
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TERMINATE RNDZ OPS 


PLT O14:F, 
O15:F, 
O16:F 


O14:E, 

O15:E, 

O16:E 
CDR A6U 
PLT 

CRT 


CRT 


MS 
A6L 


1. 


ORBITER CONFIG FOR MATED ATTITUDE CONTROL 


Pri RJD LOGIC, DRIVER (sixteen) — OFF 
RJDA 1A L2/R2 МАМЕ DRIVER -ON 


All DDU cbs (six) — op 


VFLT CNTLR PWR - OFF 

[GNC 23 RCS] 

RCS Е - ITEM 1 EXEC (*) 

JET DES F1L — ITEM 9 EXEC (*) 
ЕЗІ — ITEM 11 EXEC (+) 
F2R — ITEM 13 EXEC (*) 
FAR — ITEM 15 EXEC (*) 
F1U — ITEM 17 EXEC (*) 
F3U — ITEM 19 EXEC (*) 
F2U — ITEM 21 EXEC (*) 


GNC 20 DAP CONFIG 

Config DAP A,B to A12,B12 

X JET ROT ENA - ITEM 7 EXEC (*) 
EDIT A9 - ITEM 3 +9 EXEC 
PRIRATEDB  -ITEM 52 + 0.2 EXEC 
LOAD - ITEM 5 EXEC 

EDIT B9 - ITEM 4 * 9 EXEC 
PRIRATEDB  -ITEM 52 + 0.2 EXEC 
LOAD - ITEM 5 EXEC 


SM 167 DOCKING STATUS 
Y 12 hooks closed 


DAP:LOZ 
If Loss of Verns: 
| DAP: FREE 


| | \MCC for attitude control 
If VERN: 
DAP: LVLH 
If ISS attitude control required, * 
Perform 3.111 HANDOVER ATTITUDE CONTROL ORBITER TO * 
СМС ТА, (SODF: JOINT OPS, MATED OPERATIONS) * 


ORBITER CONFIG FOR MATED OPS 

Perform DOCKING MECHANISM POWERDOWN (APDS), 8-6 
LTS TRUSS FWD, AFT (two) - OFF 

VEST PORT, STBD (two) - OFF 


Exit RPOP - [ShiftJ[F10] 


Perform HAND-HELD LIDAR STOW (RNDZ TOOLS), 7-14 
—Z COAS - OFF 


RENDEZVOUS TIMELINE 


CRT 


[GNC 22 S TRK/COAS CNTL | 

-2(-Ү) STAR ТВК - ITEM 4(3) EXEC (+) 
—Y THOLD - ITEM 13 + 0 EXEC 

-Z THOLD - ITEM 14 + 0 EXEC 

[GNC 55 GPS STATUS] 

DES RCVR - ITEM 27 ( no *) 

GNC 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (no *) 


RETURN TO FLIGHT PLAN 
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CONTINGENCY OPS 


RNDZ’ONMS BURN era ee нов ота 5-3 
SENSOR FA ate ае raue 5-7 
S TRK NAV -HIGH INITIAL RESI. Seele 5-8 
ЕСИ MINUS PROP а ee 5-9 
COAS NAVIGATION: E 5-10 
BACKOUTBREAKOUT S see en Let 5-11 
VBAR CORRIDOR BACKOUT олова ннн nen 5-12 
BREAKOUT Pm 5-14 
SHUTTLE NOSE IN-PLANE BREAKOUT (К < 700 ft)................................................ 5-16 
КМВА BREAKOUT MC 5-18 
EXPEDITE Ds SER e E tee ne ы ылы алые была анда т а 155456 5-19 
SHUTTLE EMERGENCY SEPARATION....................... see 5-21 
ANY ATTITUDE: SEPARATION 2:22 ee 5-23 
Т ЭЕБА ВОКА и 5-27 
RNDZ NAV REGOVERY а к дыны наа ыны аан 5-29 
TOT ЕВ y pH 5-30 
LOSS OF СОММ ооо болада ыл А дыны ле соболь tats 5-31 
RENDEZVOUS -X RCS BURN ini ee E 5-32 
DEGRADED: CONTROL 2a. КТМ Се 5-33 
DEGRADED: =X TRANSLATION san 5-35 
KC TRANSLA TION о 5-36 
LOSS OF FORWARD SIDE-FIRING ЈЕТӘ ло e e ete a Re ves 5-37 
ONE ЕХО ШЕТ на ey u О ОА 5-38 
BOTH EXDIETS(SAME-SIDE) Hr ады e beet thes 5-39 
В. 5-42 


5-1 RNDZ/135/FIN 


CONTINGENCY 
OPS 


CONTINGENCY 
OPS 


This Page Intentionally Blank 


5-2 


RNDZ/135/FIN 


RNDZ OMS BURN 
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RNDZ OMS 
BURN 


RNDZ OMS 
BURN 


RNDZ OMS BURN 


1. OMS BURN PREP 


C2 Install OMS2/ORBIT OMS BURNS (Cue Cards) (two) and 
Wedge ORBIT BURN MONITOR (Cue Cards) (two) (F6,F8) 

1: GNC 20 DAP CONFIG 
CRT1 УРАР config A7,B7 


GNC, OPS 202 PRO 


1: GNC ORBIT MNVR EXEC 
2: GNC SYS SUMM 2 


2. LOAD TGT DATA 

If onboard-computed burn: 
\Eng sel, TV ROLL, TRIM LOAD, and WT per Burn Pad 
УПС and TGT PEG 7 AVs per Ета! ORBIT TGT solution 
\Guidance option is LAMBERT 

If ground-computed burn: 
\TGT data per Burn Pad (reload WT as reqd) 

LOAD -ITEM 22 EXEC 

TIMER - ITEM 23 EXEC 


\Burn data 
C3 DAP: A/AUTO/ALT(B/ALT as reqd) 
CRT1 MNVR - ITEM 27 ЕХЕС (*) 
If RR ops: 
A1U KU sel - AUTO ТВК 
1: GNC 33 REL NAV 
CRT1 INH Angles — ITEM 24 EXEC (*) 


1: GNC ORBIT MNVR EXEC 


When mnvr to att complete: 
C3 УРАР: A/AUTO/ALT 


3. PERFORM RNDZ OMS BURN 
TIG-3 F6,F8 ADI RATE (two) — MED (1 deg/sec) 
FLT CNTLR PWR (two) – ON 
Perform OMS2/ORBIT OMS BURNS (Cue Card) 


4. OMS POST BURN RECONFIGURATION 


F6,F8 FLT CNTLR PWR (two) — OFF 
08 L,R OMS He PRESS/VAP ISOL (four) — CL 
C3 DAP: B/INRTL/ALT 

DAP TRANS: PULSE/PULSE/PULSE 
СВТ“ RCS SEL - ITEM 4 EXEC (*) 


Perform OMS TVC GMBL CK рег Вит Pad 


х |f down arrow(s) ог M(s), * 
* select good GMBL * 


GNC, OPS 201 PRO 
Cont next page 
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5. MNVR ТО POST BURNATTITUDE 


1: GNC UNIV PTG 


\Desired UNIV PTG load active 
C3 DAP: B/AUTO/ALT 


If RR ops, when ATT ERR < 30 deg: 
A1U KU sel — GPC 
УКО TRACK tb - gray 


CRT1 AUTO Angles — ITEM 23 EXEC (*) 


1: GNC UNIV PTG 


When in attitude and rates nulled: 
C3 DAP: A/AUTO/VERN(ALT) 
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SENSOR FAIL 
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SENSOR 
FAIL 


SENSOR 
FAIL 


S TRK NAV - HIGH INITIAL RESID 


1. NAV SAFING 


1: GNC 33 REL NAV 


CRT1 VINH Angles — ITEM 24 EXEC (*) 


On MCC GO (if no comm, continue): 
2. CHECK FOR $ ТВК FALSE LOCK 


2: GNC 22 S TRK/COAS CNTL 


If -Z $ TRK, perform COAS visual check: 


NOTE 
GNC 33 REL NAV: COAS X (+up) and COAS Y (+left) 
provide approx TGT position in COAS based on -Z 


S TRK measurement 


\For debris near TGT position 
If no debris near TGT position or TGT not visible: 


| Goto step 3 
If debris near TGT position: 
CRT2 -Z BREAK TRK — ITEM 8 EXEC 
When S PRES - (°): 
CRT1 Monitor RESID V and H. Repeat BREAK ТЕК as reqd until 


stable lock-on 
Go to STAR TRACKER NAV, step 2 
If -Y $ TRK, perform visual check through W1: 
\For debris near TGT line-of-sight 
If no debris near TGT line-of-sight or TGT not visible: 


| Goto step 3 
If debris near TGT line-of-sight: 
CRT2 -Y BREAK TRK — ITEM 7 EXEC 
When S PRES - (°): 
CRT1 Monitor RESID V and H. Repeat BREAK TRK as reqd until 


stable lock-on 
Go to STAR TRACKER NAV, step 2 


3. CHECK IMU MISALIGNMENT 


2: GNC 21 IMU ALIGN 


CRT2 Nav sel IMU - дез, зе! (If Nav sel IMU unknown, pick one of two remaining IMUs) 


CRT1 Record RESID V and H 
If RESID V and H < 0.6: 
Go to STAR TRACKER NAV, step 3 
CRT2 Other IMU - des,sel 
CRT1 Record RESID V and H 


4. RESUME PASS 
Continue with pass рег STAR TRACKER NAV, step 3 10A , then: 
After $ TRK pass, оп МСС GO: 


NOTE 
SELF-TEST may false fail. ҮМСС for $ ТВК status 


2: СМС 22 $ TRK/COAS CNTL 


CRT2 -Z(-Y) SELF-TEST — ITEM 2(1) EXEC (*) 
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$ TRK NAV — HIGH FLTR MINUS PROP 


CRT1 


CRT2 


CRT1 


CRT2 


CRT1 


СВТ2 


1. NAV ЗАЕМ С 


1: СМС 33 REL NAV 


INH Angles — ITEM 24 EXEC (*) 


On MCC GO (continue if no comm): 
2. CHECK FOR $ ТВК FALSE LOCK 


2: GNC 22 S TRK/COAS CNTL 


If -Z $ TRK, perform COAS visual check: 


NOTE 
GNC 33 REL NAV: COAS X (+up) and COAS Y (+left) 
provide approx TGT position in COAS based on -Z 


S TRK measurement 


\For debris near TGT position 
If no debris near TGT position or TGT not visible: 
| Goto step 3 
If debris near TGT position: 
SV SEL — ITEM 4 EXEC (PROP) 
PROP TO ЕПК - ITEM 9 EXEC 
-Z BREAK TRK - ITEM 8 EXEC 
When S PRES - (°): 
Monitor RESID V and H. Repeat BREAK TRK as геда until stable 
lock-on 
Go to STAR TRACKER NAV, step 2 
If -Y S TRK, perform visual check through W1: 
\For debris near TGT line-of-sight 
If no debris near TGT line-of-sight or TGT not visible: 
| Goto step 3 
If debris near TGT line-of-sight: 
SV SEL — ITEM 4 EXEC (PROP) 
PROP TO FLTR - ITEM 9 EXEC 
-Y BREAK TRK - ITEM 7 EXEC 
When S PRES - (°): 
Monitor RESID V and H. Repeat BREAK ТКК as геда until stable 
lock-on 
Perform STAR TRACKER NAV, step 2 


3. RESUME PASS 
AUTO Angles — ITEM 23 EXEC (*) 
Continue -Z S TRK pass 
After S TRK pass, оп МСС СО: 


NOTE 
SELF-TEST may false fail. VMCC for $ ТВК status 


2: GNC 22 S TRK/COAS CNTL 


-Z(-Y) SELF-TEST — ITEM 2(1) EXEC (*) 
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СОА$ NAVIGATION 


МОТЕ 
Оо not execute MC1 ог Out-Of-Plane null 
Prior COAS cal reqd to perform COAS NAV 
VERNS reqd to perform COAS NAV: 
COAS Nav must be started within ~10 min of Ti to guarantee 
adequate geometry for nav convergence 
Breakout — If tgt not visible at MC2+18, refer to 1-4 for 
breakout criteria 


1. COAS NAV CONFIG 


A6U \SENSE: -Z 
NDAP: B7/AUTO/VERN(ALT) 
GNC 22 STRK/COAS CNTL 
CRT COAS: SIGHT MODE - ITEM 22 EXEC (*) 


REQD ID - ITEM 21 +1 EXEC 
\POS -Z: ITEM 27 (*) 


INH Angles — ITEM 24 EXEC (*) 
VSV SEL, ITEM 4 — FLTR 
If TGT NOT in COAS FOV: 
| УМСС 
If TGT in COAS FOV: 
FLTR TO PROP - ITEM 8 EXEC 
COAS - ITEM 14 EXEC (*) 


Upon MCC uplink of COVARIANCE MATRIX, 
COVAR REINIT – ITEM 16 EXEC 


2. COAS MARKS 
AGU FLT CNTLR PWR - ON 

DAP: B/FREE/PRI 

RHC: As reqd to move TGT near COAS center and maintain BODY YAW 
ERR « 10 deg 

DAP: B/FREE/VERN 

RHC: As reqd to maintain TGT at COAS center and maintain BODY YAW 
ERR « 10 deg 


When TGT centered in COAS, ATT REF pb — push 


GNC 33 REL NAV 


CRT If X and Y RESID magnitudes > 1.0: 
УМСС 
If X and Y RESID magnitudes < 1.0: 
FOR - ITEM 25 EXEC 
VSV UPDATE - non-zero (within 8 sec), then 
— 0.0 (after 8 sec more) 


Repeat step 2 per schedule: 
One mark every 10 to 20 sec until sunset Post-Ti 


At sunset, 
3. END COAS NAV 
A6U DAP: A7/AUTO/VERN(ALT) 
FLT CNTLR PWR — OFF 


GNC 22 STRK/COAS CNTL 


CRT COAS: DES - ITEM 25 EXEC (*) 


Resume rendezvous timeline 
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BACKOUT/BREAKOUTS 
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BACKOUT/ 
BREAKOUTS 


BACKOUT/ 
BREAKOUTS 


VBAR CORRIDOR BACKOUT 


CAUTION 
Constraints for use: 
Orbiter on * Vbar in approach corridor 


If RNG « 75 ft: 
1. INITIATE CORRIDOR BACKOUT 
DAP: B/LVLH/VERN(PRI), no LOZ 


NOTE: DAP A allowed for +Х and -Z (in) THC 


THC: +Z (out) to establish a *0.1 ft/sec opening rate 
Maintain 8 deg corridor 


If PCT ARMED: 
ҒА DISARM РСТ: SPDBRK/THROT pb — AUTO 
Vit - OFF 
If 30 ft STATIONKEEPING desired: 
Maintain tgt in 5 deg corridor 
When RNG = 30 ft: 
THC: -Z (in) as reqd establish 30 + 5 ft stationkeeping >> 


When RNG > 50 ft: 
DAP config: A9/B9 
RCS F — ITEM 1 EXEC (*) 
JET DES F2F - ITEM 35 EXEC (по *) 
F1F — ITEM 31 EXEC (по *) 


If(When) RNG > 75 ft: 


2. INITIATE(CONTINUE) CORRIDOR BACKOUT 
DAP: A(B)/LVLH/VERN(PRI), LO Z 


NOTE: DAP A allowed for +X and +Z THC 


THC: +Z (out) to establish a +0.1 ft/sec opening rate 
Maintain 8 deg corridor 


DAP: B(A) 


When opening rate established and RNG > 150: 
3. PERFORM CORRIDOR BACKOUT OR BREAKOUT 
lf BREAKOUT desired: 
Go To VBAR BREAKOUT, 5-14 >> 
Else: 
Maintain 8 deg corridor 


When desired stationkeeping range reached: 
THC: -Z (in) as reqd to establish stationkeeping range 


Cont next page 
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4. REAPPROACH 
DAP: AUTO 


Go to VBAR APPROACH (Cue Card) from current stationkeeping range 
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VBAR BREAKOUT 


CAUTION 
Constraints for use: 
Orbiter on + Vbar in approach attitude 


Range < 1000 ft cg to cg 
Tgt stable on orbiter -Z axis 
Orbiter X and Z axes are in-plane 


If RNG < 75 ft: 
1. INITIATE CORRIDOR BACKOUT 
DAP: B/LVLH/VERN(PRI), no LO Z 


NOTE: DAP A allowed for +X and -Z (in) THC 


THC: +Z (out) to establish a +0.1 ft/sec opening rate 
Maintain 8 deg corridor 


When RNG > 50 ft: 
DAP config: A9/B9 


GNC 23 RCS 


RCS F — ITEM 1 EXEC (*) 
JET DES F2F - ITEM 35 EXEC (no *) 
ЕЛЕ — ITEM 31 EXEC (по *) 


If(When) 75 < RNG < 150 ft: 


2. INITIATE(CONTINUE) CORRIDOR BACKOUT 
DAP: A(B)/LVLH/VERN(PRI), LO Z 


NOTE: DAP A allowed for +X and +Z ТНС 


THC: +Z (out) to establish a +0.1 ft/sec opening rate 
Maintain 8 deg corridor 


DAP: B(A) 


IfWhen) RNG > 150 ft: 
3. PERFORM RADIAL BURN ON +VBAR 
If Rdot negative (closing on the target): 
THC: +Z (out) to null closing rate (Rdot > 0 fps) 
Config DAP A,B to А7,В7 
DAP: A/LVLH/VERN(PRI), LO Z 


DAP TRANS: NORM/PULSE/PULSE 
THC: +X (up) for 6 sec (1.5 fps) 

DAP TRANS: PULSE/PULSE/PULSE 
FLT CNTLR PWR - OFF 

DAP: A/INRTL/VERN(ALT) 

Record Radial Вит TIG / : : . 


Inform MCC when SEP complete 
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4. PERFORM POSIGRADE/RETROGRADE BURN 
VMCC for breakout direction 


NOTE 
Posigrade burn performed if second docking attempt desired 


GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


\RCS SEL — ITEM 4 EXEC (*) 


If radial burn from +Vbar: 
TV ROLL - ITEM 5 +1 8 0 EXEC 


If radial burn from -Vbar: 
TV ROLL - ITEM 5 +0 EXEC 


Set TIG to Radial Burn *28 min: 
If Posigrade Sep: 
TGT PEG 7 AVX- ITEM 19 +3 EXEC 
AVY — ТЕМ 20 +0 EXEC 
AVZ — ITEM 21 +0 EXEC 
If Retrograde Sep: 
TGT PEG 7 AVX- ITEM 19-3 EXEC 
AVY — ТЕМ 20 +0 EXEC 
AVZ — ITEM 21 *0 EXEC 


LOAD - ITEM 22 EXEC 
TIMER — ITEM 23 EXEC 


When КМС > 1000 ft: 
DAP: NOLOZ 


At TIG -8:00: 
DAP: B/AUTO/ALT 
MNVR - ITEM 27 EXEC 
At TIG -0:30: 
DAP: A/INRTL/PRI 
FLT CNTLR PWR - ON 
At TIG, THC: Trim VGOs x 0.2 fps 


FLT CNTLR PWR - OFF 
DAP: A/INRTL/VERN(ALT) 


Inform MCC when SEP complete 


GNC, OPS 201 PRO 
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SHUTTLE NOSE IN-PLANE BREAKOUT (R < 700 ft) 


CAUTION 
Constraints for use: 
Orbiter X and Z axes in-plane 
Range < 700 ft cg to cg* 


Tgt stable on orbiter -Z axis 


*On approach use RNDZ Breakout until TORVA init 
(+X burns to start TORVA are complete) 


If RNG < 75 ft: 
1. INITIATE CORRIDOR BACKOUT 
DAP: B/LVLH/VERN(PRI), no LO Z 


NOTE 
DAP A allowed for +X and -Z (in) THC 


THC: +Z (out) to establish a +0.1 ft/sec opening rate 
Maintain 8 deg corridor 


When RNG > 50 ft: 
DAP: config: A9/B9 
RCS F — ITEM 1 EXEC (*) 
JET DES F2F — ITEM 35 EXEC (по *) 


ЕЛЕ — ITEM 31 EXEC (по *) 


If(When) 75 < RNG < 150 ft: 


2. INITIATE(CONTINUE) CORRIDOR BACKOUT 
DAP: A(B)/LVLH/VERN(PRI), LO Z 


NOTE 
DAP A allowed for +X and +Z THC 


THC: +Z (out) to establish a +0.1 ft/sec opening rate 
Maintain 8 deg corridor 


DAP: B(A) 


If(When) RNG > 150 ft: 
3. PERFORM +X OR -X BURN 
DAP TRANS: NORM/PULSE/PULSE 


If Nose-Forward (TGT ID = 2 and OM = 0): 

| THC: +X (up) for 6 sec (1.5 fps) 

If Tail-Forward (TGT ID = 2 and OM = 180): 
THC: -X (down) for 6 sec (1.5 fps) 


DAP TRANS: PULSE/PULSE/PULSE 
DAP: A/INRTL/VERN(ALT) 


Record (+X) Вит ПО / . 
Report Tig to MCC 


AGU FLT CNTLR PWR - OFF 
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4. PERFORM FINAL BURN (+X Вит, Posigrade/Retrograde and Out-of-Plane) 
GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


VRCS SEL - ITEM 4 EXEC (*) 
УМСС for breakout direction and TV ROLL 
NOTE 


Posigrade burn will be performed if second docking 
attempt desired 


Set TIG to (+X) burn + 30 min 
If Posigrade Sep: 
TGT PEG 7 AVX - ITEM 19 +4.3 EXEC 
AVY — ТЕМ 20 +3.6 EXEC 
AVZ — ТЕМ 21 +0 EXEC 
If Retrograde Sep: 
TGT PEG 7 AVX - ITEM 19 -4.3 EXEC 
AVY - ITEM 20 +3.6 EXEC 
AVZ - ITEM 21 +0 EXEC 


TV ROLL — ITEM 5 +__ _ EXEC 
LOAD - ITEM 22 EXEC 
TIMER — ITEM 23 EXEC 
Config DAP A,B to A7,B7 


At TIG -8 min: 
DAP: B/ALT, NOLO Z 
MNVR — ITEM 27 EXEC (*) 
DAP: AUTO 
At TIG -0:30: 
DAP TRANS: as reqd 
DAP: A/INRTL/PRI 
F7 FLT CNTLR PWR — ON 
At TIG, THC: Trim VGOs < 0.2 fps 
F7 FLT CNTLR PWR — OFF 


DAP TRANS: PULSE/PULSE/PULSE 
DAP: A/INRTL/VERN(ALT) 


GNC, OPS 201 PRO 


On MCC call: 
Go to TERMINATE SEP OPS |8C| 2-8 
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RNDZ BREAKOUT 


NOTE 


This procedure may be performed anytime 
between Ti and TORVA init (+X burns to 


start TORVA are complete) 


1. BREAKOUT BURN PREP 
DAP: A/AUTO/PRI 
FLT CNTLR PWR – ON 


2. 3 FPS RETROGRADE 
CRT OPS 202 PRO 


GNC ORBIT MNVR EXEC 


VRCS SEL - ITEM 4 (*) 

Set TIG to current time 

TGT PEG 7 AVX - ТЕМ 19 -3 EXEC 
AVY — ТЕМ 20 +0 EXEC 
AVZ — ТЕМ 21 +0 EXEC 

LOAD - ITEM 22 EXEC 

TIMER — ITEM 23 EXEC 

Do not maneuver to burn attitude 

DAP TRANS: as read 

Deflect THC to null VGOs 

FLT CNTLR PWR — OFF 


CRT OPS 201 PRO 
DAP: A/AUTO/VERN(ALT) 
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EXPEDITED SEPS 
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EXPEDITED 
SEPS 


EXPEDITED 
SEPS 


This Page Intentionally Blank 
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SHUTTLE EMERGENCY SEPARATION 


NOTE 

9.101 JOINT EMERGENCY UNDOCK AND SEPARATION (SODF: 
JOINT OPS, EMERGENCY RESPONSE) meets all constraints for use. 
Constraints for use: 

Maneuver mated stack to the +Vbar attitude 

Attitude rates < 0.12 deg/axis 

Initial separation includes APDS spring pushoff 

Nominal Undock Orbiter DAP and RCS config 


1. INITIAL SEPARATION SEQUENCE 
When petals clear: 
DAP: B9/LVLH/ALT 
ҰРАР TRANS: PULSE/PULSE/PULSE, no LO Z 


THC: as reqd to maintain target within 8 degree corridor on C/L camera or 


COAS 
NOTE: DAP A allowed for +X and -Z (in) THC 


At physical sep + 1:00: 
DAP: VERN(ALT) 
THC: +Z (out) pulses at 10 sec intervals to establish RDOT > 0.1 fps 


At physical sep + 3:00 and when RNG > 30 ft (DP-DP): 
THC: +Z (out) as reqd at 10 sec intervals to establish and maintain 
RDOT > 0.2 fps 


When RNG > 50 ft (DP-DP): 
\RCSFWD -ITEM 1 EXEC (*) 
JET DES F2F - ITEM 35 EXEC (no *) 
F1F — ITEM 31 EXEC (по *) 


When КМС > 75 ft (DP-DP): 
DAP: LOZ 
NOTE: DAP A allowed for +X and +7 THC 


When ВМС > 100 ft (DP-DP): 
If radar desired, perform INIT RADAR ACQ |10А | 2-10 
Perform DOCKING MECHANISM POWERDOWN (APDS), 8-6 


2. PERFORM RADIAL BURN ON +VBAR 
When ВМС > 150 ft (DP-DP): 
DAP: A/LVLH/VERN(PRI), LO Z 
DAP TRANS: NORM/PULSE/PULSE 
THC: +Х (up) for 12 sec (3.0 fps) 
DAP TRANS: PULSE/PULSE/PULSE 


FLT CNTLR PWR - OFF 
DAP: A/INRTL/VERN(ALT) 
Record Radial Вит TIG / 


Inform MCC when burn complete 


At radial burn TIG + 6 min or when КМС > 1000 ft confirmed: 
Config DAP A,B to A7,B7 
DAP: по LO Z 
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3. PERFORM FINAL BURN 


NOTE: OMS burns: 

If initial sep from +Vbar attitude, Final burn TIG should be NET Radial Burn 
TIG + 13 min and NLT Radial Burn TIG + 60 min 

If initial sep from -Vbar attitude, Final burn TIG should be NET Radial Burn 
TIG + 13 min and NLT Radial Burn TIG + 40 min 

+ X burns: 

Final Burn TIG is Radial Burn TIG + 13 min 


If performing emergency deorbit: 
VMCC/PGSC for deorbit burn TIG/PAD 
TV ROLL - ITEM 5 +1 8 0 EXEC 
Go to EMERGENCY DEORBIT PREP/ENTRY (CONT DEORBIT, 
EMERGENCY) 
Use single OMS burn procedures >> 
If prop leak: 
| Go to LEAKING OMS PRPLT/He BURN (ORB PKT, OMS) »» 
If other OMS burn: 
| Go to RNDZ OMS BURN, 5-4, use single OMS burn procedures >> 
If +X burn: 
\MCC for +X burn TIG and direction 
NOTE: Posigrade burn should be performed if second docking attempt 
desired or if deorbit same day 


GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


VRCS SEL - ITEM 4 EXEC (*) 


If posigrade sep desired: 
TGT PEG 7 AVX — ITEM 19 *3 EXEC 
AVY — ITEM 20 *0 EXEC 
AVZ — ITEM 21 +0 EXEC 

If retrograde sep desired: 
TGT PEG 7 AVX — ITEM 19-3 EXEC 
AVY — ITEM 20 +0 EXEC 
AVZ — ITEM 21 +0 EXEC 


LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 
DAP: B/AUTO/PRI 
At TIG -0:30: 
FLT CNTLR PWR - ОМ 
DAP: A/INRTL/PRI 


At TIG: 
THC: Trim VGOs x 0.2 fps 
FLT CNTLR PWR - OFF 
DAP: A/INRTL/VERN(ALT) 
GNC, OPS 201 PRO 


Go to TERMINATE SEP ОРЗ [8С], 2-8 
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ANY ATTITUDE SEPARATION 


CAUTION 
For time-critical undocking procedures, go to 9.101 JOINT EXPEDITED 
UNDOCKING AND SEPARATION (SODF: JOINT OPS, EMERGENCY 
RESPONSE) 


If not hard-mated, start in step 3 
Constraints for use: 
Stack angular rates < 0.12 deg/sec per axis 
APDS ring relative misalignment < 5° per axis (as read in C/L camr) 


1. INSTALL RNDZ TOOLS 
If rendezvous tools already installed, go to step 2 


Perform C/L CAM INSTALL (PHOTO/TV, CENTERLINE (C/L) CAMR) 
Perform CCTV CONFIG FOR DOCKING/UNDOCKING (RNDZ TOOLS), 7-2 
If reqd, install -Z COAS 


If RPOP setup reqd: 
ORB TO TGT — ITEM 10 EXEC 
RNDZ NAV ENA - ITEM 1 EXEC (*) 


Perform RPOP INITIALIZATION (RNDZ TOOLS), 7-15, then: 

Perform RPOP OPS (RNDZ TOOLS), 7-16, then: 

Perform TCS ACTIVATION (RNDZ TOOLS), 7-18, steps 1 to 3, then: 

Perform TCS MANUAL ACQUISITION (RNDZ TOOLS), 7-19, step 1 
(Set RANGE = 4 ft, AZIMUTH = 0, ELEVATION = 0) 

Note: TCS will not track until after undock 


Perform HAND-HELD LIDAR CHECKOUT/OPS (RNDZ TOOLS), 7-14 
2. CONFIGURE FOR UNDOCKING 


\ISS: FREE 
Аби “ГАР: FREE 
VSENSE: -Z 
AFT ADI ATT —LVLH 
ERR - MED 
RT -MED 
| GNC 20 DAP CONFIG | 


Config DAP А,В to A9/B9 
X Jets ROT ENA — ITEM 7 EXEC (no *) 


DAP: B/FREE/ALT, no LO Z 
УРАР TRANS: PULSE/PULSE/PULSE 


GNC 23 RCS 


Reselect manually deselected primary jets (no *) except F2F and F1F 


O14:E, AllDDU cbs (six) — cl 
O15:E, 
O16:E 
O14:F, Pri RJD LOGIC, DRIVER (sixteen) — ON 
O15:F, 
O16:F 
Perform DOCKING MECHANISM POWERUP (APDS), 8-5 
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3. COMMAND SEPARATION 
Perform UNDOCKING PREP (APDS), 8-7 


If APDS spring-assisted separation not expected (not hard-mated): 
On MCC GO, and when -0.12 < ROLL, PITCH, YAW RATE < 0.12 
A7L APDS CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It - It on 
OPEN LATCHES pb - push 
\LATCHES CLOSED It - It off 
VOPEN It — It on 
If APDS spring-assist expected (hard-mated): 
On MCC Go, and when -0.12 < ROLL, PITCH, YAW RATE < 0.12 
Perform UNDOCKING OPERATIONS [6А | 2-6, step 3 


4. INITIAL SEPARATION SEQUENCE 
A6U FLT CNTLR PWR – ON 
When capture latches/hooks open: 
If no spring-assisted separation: 
DAP: B/FREE/ALT, no LO Z 
THC: +Z (out) 4 pulses at 10 sec intervals 
Do not attempt to maintain 8 degree corridor 
If spring-assisted separation: 
When petals clear: 
DAP: B/LVLH/ALT, no LO Z 
THC: as reqd to maintain target within 8 deg corridor on C/L camera 


At physical sep +1:00: 
DAP: LVLH/VERN(PRI) 
THC: as reqd to maintain target within 8 degree corridor on C/L camera 
THC: +Z (out) pulses at 10 sec intervals to establish RDOT > 0.1 fps, then 
no +Z (out) pulses until 30 ft step 
Note: DAP A allowed for +X and -Z (in) THC 


If Rdot falls below 0.02 fps, establish opening rate < 0.05 fps using +Z (out) | 
pulses at 10 second intervals, then wait » 2 min to perform 30 ft step | 


If reqd, perform TCS MANUAL ACQUISITION (RNDZ TOOLS), 7-19, step 2 


At physical sep +3:00 and when RNG > 30 ft (DP-DP): 
THC: +Z (out) as reqd at 10 sec intervals to establish and maintain RDOT > 0.2 fps 


When RNG > 50 ft (DP-DP): 
VRCS FWD -ITEM 1 EXEC (*) 
JET DES F2F - ITEM 35 EXEC (no *) 
F1F — ТЕМ 31 EXEC (no *) 


When RNG > 75 ft (DP-DP): 
DAP: LO Z 
Note: DAP A allowed for +Х and +7 THC 


When RNG > 100 ft (DP-DP): 
If radar desired, perform INITIAL RADAR АСО | 10A | 2-10 


ATL POWER OFF pb — push 
If reqd, perform DOCKING RING RETRACTION (NOT MATED) (APDS), 8-9 
Perform DOCKING MECHANISM POWERDOWN (APDS), 8-6 
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5. PERFORM +X BURN АТ RNG > 150 FT 
When ВМС > 150 ft (DP-DP): 

DAP: A/LVLH/VERN(PRI), LO Z 

DAP TRANS: NORM/PULSE/PULSE 

THC: +X (up) for 8 sec (2.0 fps) 

DAP TRANS: PULSE/PULSE/PULSE 
Record +X Вит TIG / :_ :_ 
Stop maintaining 8 deg corridor 
Inform MCC when burn complete 


6. ROTATE TO PLACE AND MAINTAIN ISS IN OVHD WINDOW 
DAP: A/INRTL/PRI 
Perform manual pitch rotation as reqd: 
DAP ROT: DISC/PULSE/DISC 
RHC: + PITCH as reqd to place and maintain ISS in OVHD Window 


When RNG > 1000 ft (СС-СС): 
DAP: по LO Z 


7. PERFORM OUT-OF-PLANE BURN 


GNC 20 DAP CONFIG 


Config DAP A,B to A7/B7 


СМС, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


VRCS SEL - ITEM 4 EXEC (*) 


Set TIG to +X Burn TIG + 22 min 

TGT PEG 7 AVX - ITEM 19 +0 EXEC 
AVY — ITEM 20 +2.5 EXEC 
AVZ - ITEM 21 +0 EXEC 


LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 


If VGO Z is negative: 
TGT PEG 7 AVY — ITEM 20 -2.5 EXEC 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
WGOZ>0 


Do not maneuver to burn attitude 


At TIG: 
VRNG > 1500 ft (CG-CG) 
A6U FLT CNTLR PWR — OFF 
DAP ROT: DISC/DISC/DISC 
F6 FLT CNTLR PWR — ON 


THC: trim VGOs < 0.2 fps 
FLT CNTLR PWR - OFF 


Record Out-of-Plane Burn TIG / 
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8. PERFORM FINAL BURN 
\MCC for final burn engine selection and breakout direction 
NOTE: Posigrade burn should be performed if second docking attempt desired 
or if deorbit same day 


If single OMS burn: 
ҮМСС for burn TIG 
Perform RNDZ OMS BURN, 5-4 
If + X burn: 
If posigrade sep desired: 
If AVY from Out-of-Plane burn (step 4) was positive: 
TV ROLL - ITEM 5 +2 7 0 EXEC 
If AVY from Out-of-Plane burn (step 4) was negative: 
TV ROLL - ITEM 5 +9 0 EXEC 
TGT PEG 7 AVX - ITEM 19 +7.0 EXEC 
AVY - ITEM 20 +0 EXEC 
AVZ - ITEM 21 +0 EXEC 
If retrograde sep desired: 
If AVY from Out-of-Plane burn (step 4) was positive: 
TV ROLL - ITEM 5 +9 0 EXEC 
If AVY from Out-of-Plane burn (step 4) was negative: 
TV ROLL - ITEM 5 +2 7 0 EXEC 
TGT PEG 7 AVX - ITEM 19 -7.0 EXEC 
AVY — ITEM 20 +0 EXEC 
AVZ — ITEM 21 +0 EXEC 
Set TIG to Out-of-Plane Burn TIG + 22 min 


LOAD -ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 
DAP: B/AUTO/PRI 


At TIG -0:30: 
F6 FLT CNTLR PWR - ОМ 
DAP: A/INRTL/PRI 


At TIG: 
THC: trim VGOs < 0.2 fps 
F6 FLT CNTLR PWR - OFF 
DAP: A/INRTL/VERN(ALT) 
GNC, OPS 201 PRO 


Go to TERMINATE SEP OPS |8C| 2-8 
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Ti DELAY BURN 


1. 


3. 


OPS 202 PRO 


GNC ORBIT MNVR EXEC 


Load Ti Delay Pad, 3-7 


If no Ti Delay targets available: 
Add 3.0 fps to AVx of last Ti burn solution 
Burn AVy and AVz as computed in last Ti burn solution 
Max TIG Slip is 4 minutes 


NOTE 
Guidance will downmode to EXT AV 


If RCS: 
Perform RCS BURN (Cue Card) 


If OMS: 
Perform RNDZ OMS BURN, 5-4 


Reload new BASETIME per final Ti PAD, 3-7 
TGT NO - ITEM 1 +1 EXEC 

Set BASETIME to new Ti TIG / _ 
Load — ITEM 26 EXEC 

Reset ET, SM timers to new Ti TIG 


— — — — — — — — — — — — — — — — — —— — — — — — — — — — — — — — — — — — — 


I If Ti Delay executed because no comm: 


Add 0/01:32:00 to BASE TIME for subsequent delay rev 


| Зее LOSS OF COMM, 5-31 


— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 


- 
If no comm for 2 delay revs: 


NOTE 
Ti Delay breakout is a 1.5 fps posigrade burn 
at the next Ti point 


Perform RNDZ BREAKOUT, 5-18, with the following deltas: 


set TIG to BASE TIME 
TGT PEG 7 AVX - ITEM 19 +1.5 EXEC 
AVY — ITEM 20 +0 EXEC 
AVZ — ITEM 21 +0 EXEC 
Perform TERMINATE SEP OPS 8С) 2-8 


Perform Post Ti Мау ‚ 4-16, then 
Return to RENDEZVOUS TIMELINE at PET: -1:25, 4-11 


NOTE 
Extra NCC Burn and Ti Onboard Solution pads, 5-28 
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МСС ВУКМ SOLUTION 
| et Le ШЕШ 


PRELIMINARY INTERMEDIATE 


FINAL-GROUND 
LIMITS 


Ti ONBOARD SOLUTIONS 


PREL FLTR 1ST INTER FLTR 2ND INTER FLTR 
(IF REQD) 


PROP FINAL-GROUND 
(IF REQD) LIMITS 


FINAL Ti PAD (MNVR PADS) 
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RNDZ NAV RECOVERY 


C3 


CRT 


If Recovery from OPS MODE RECALL: 


(add/delete GPC to/from redundant set) 


GNC 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (*) 


GNC UNIV PTG 
ТВК — ITEM 19 (CUR-*) 
Go to step 3 


If Recovery from OPS TRANSITION (G8/G3 to G2): 


GNC 34 ORBIT TGT 


TGT NO — ITEM 1 +1 EXEC 
Set BASE TIME to Ti TIG (Ti Burn Pad, 3-6) 
LOAD - ITEM 26 EXEC 
Upon MCC uplink of TGT SV, 
RNDZ NAV ENA - ITEM 1 EXEC (*) 


NOTE 
If RNDZ NAV not enabled (no *), 
DO NOT PROCEED. „МСС 


Select appropriate target track attitude 


-7 -Y (STRK) +Y 
TGT ID +1 +1 +1 
BODY VECT +3 +4 +5 
P \+90 ү+0 +0 
ү V+0 \+280.6 +90 
OM +0 +90 +180 


TRK - ITEM 19 (CUR-*) 


3. DAP: ALT 
DAP: А/АЧТО 
DAP ROT: DISC/DISC/DISC 
When in attitude, DAP: VERN 


If NAV sensor data available: 


If STRK NAV: 
| Goto STAR TRACKER NAV ‚ 4-10 >> 
If RR NAV: 


KU ANT ENA - ITEM 2 (*) 
GNC I/O RESET 
Go to RR NAVIGATION ‚ 4-13 
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ТСТ ITER 


When in Lambert Targeting and TGT ITER occurs: 
If PRED MATCH other than 999999 (all 9s): 


\MCC and read down PRED MATCH from SPEC 34 (MCC has delta Vs) 


On MCC GO or if no comm: 
Recall TGT set and recompute 
If TGT ITER recurs and PRED MATCH less than 400: 
Contact MCC and read down PRED MATCH from SPEC 34 
On MCC GO or if no comm: 
Load current delta Vs and execute as Lambert burn >> 
If TGT ITER recurs and PRED MATCH greater than 400: 
Contact MCC and read down PRED MATCH from SPEC 34 
On MCC GO or if no comm: 
Load ground solution and execute as EXT DV burn 
(If MC burn, uplink of ground solution reqd) >> 
If ground solution not available: No burn >> 
If PRED MATCH 999999 (all 9s): 
On MCC GO or if no comm: 
Load ground solution and execute as EXT DV burn 
(If MC burn, uplink of ground solution reqd) >> 
If ground solution not available: No burn >> 
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LOSS ОЕ СОММ 


№ comm with MCC is lost during rendezvous ops, attempt to establish comm by performing 
6.105 SSOR ACTIVATION (SODF: JOINT OPS, COMM/DATA), and COMM LOST (ORB PKT, 
COMM). Do not maneuver out of target track attitude unless all other means of acquiring 
comm are expended 


Ground-Targeted Burns 
1. If NH or NC PADs not available, do not perform burn 


2. Ifa day of rendezvous NC or NH maneuver was not performed nominally, then 
discontinue rendezvous operations 


3. Ifthe day of rendezvous NC maneuver is performed using preliminary pads, a large NCC 
burn can be expected 


Lambert-Targeted Burns 
1. ЕСО for Ti” not received from MCC by Ti TIG - 5 min, perform Ti DELAY BURN 


(CONTINGENCY OPS), 5-27. If comm is not recovered after two delay revs, perform 
modified RNDZ BREAKOUT per Ti DELAY BURN (CONTINGENCY OPS), 5-27 


2. «(И radar nav was stopped т an attempt to get Ku comm during the delay, do not perform 
second or third NCC burn unless radar nav is re-enabled and sufficient radar marks are 
taken to provide a converged solution 


3. If no comm for any midcourse correction (MC) burn, perform burn and continue to prox 
Ops 


Prox Ops 
1. If “GO for RPM" not received from MCC, do not perform Rbar Pitch Maneuver. Proceed 


directly to the TORVA and continue to the Vbar. On the Vbar, stationkeep for a 
maximum of 1 rev and attempt to re-establish comm. If no comm after 1 rev of 
stationkeeping, perform УВАК BREAKOUT (CONTINGENCY OPS), 5-14 


2. |f “GO to proceed inside 600 ft" not received from MCC, do not approach inside 600 ft 
(CG-CG). Stationkeep on the Vbar outside of 600 ft for a maximum of 1 rev and attempt 
to re-establish comm. If no comm after 1 rev of stationkeeping, perform VBAR 
BREAKOUT (CONTINGENCY OPS), 5-14 


3. If “go for docking" not received from MCC do not attempt docking. Back out (if required) 
and stationkeep outside of 250 ft for a maximum of 1 rev and attempt to re-establish 
comm. If no comm after 1 rev of stationkeeping, go to VBAR BREAKOUT 
(CONTINGENCY OPS), 5-14 
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RENDEZVOUS -X RCS BURN 


If -X NH Burn: (perform these steps instead of the timeline callouts thru TIG) 
1. At TIG -18 min perform MNVR TO -X BURN ATTITUDE ; 

Note: If burn specific Univ Ptg inputs have not been received from the МСС, perform 
the maneuver using the reference inputs in the block. If burn specific inputs are 
received from МСС prior to TIG -5 min, repeat MNVR TO -X ВУКМ ATTITUDE : 

2. At TIG-5 minutes, perform -X RCS BURN (Cue Сага) 
3. Return to nominal timeline at PET = -2:15 ENABLE RENDEZVOUS NAV 


If -X NC Burn: (perform these steps instead of the timeline callouts thru TIG) 
1. At TIG -18 min perform MNVR TO -X BURN ATTITUDE 
Note: If burn specific Univ Ptg inputs have not been received from the MCC, perform 
the maneuver using the reference inputs in the block. If burn specific inputs are 
received from MCC prior to TIG -5 min, repeat MNVR TO -X BURN ATTITUDE 
2. АТС -5 minutes, perform -X RCS BURN (Cue Card), steps 1-5 
3. After burn perform MNVR TO ТОТ TRACK ATTITUDE 
4. Return to nominal timeline at PET = -1:30 TARGET NCC BURN ‚ 4-11 


If -X Ti Burn: (perform these steps instead of the timeline callouts thru TIG) 

1. At TIG -18 min perform intermediate TARGET Ti BURN | 13A |, 4-13 

2.  AtTIG -15 min perform MNVR TO -X BURN ATTITUDE 

Note: If burn specific Univ Ptg inputs have not been received from the MCC, perform 

the maneuver using the reference inputs in the block. If burn specific inputs are 
received from MCC prior to TIG -5 min, repeat MNVR TO -X BURN ATTITUDE 

3. At TIG -10 min perform TARGET Ti BURN (Final), 4-15 

4. At TIG -5 minutes, perform -X RCS BURN (Cue Card), steps 1-5 

5. After burn perform MNVR TO TGT TRACK ATTITUDE 

6. Return to nominal timeline at PET = +0:01 TARGET MC1 BURN (Preliminary), 4-17 


MNVR TO -X BURN ATTITUDE 


GNC UNIV PTG 


CRT TGT ID +2 
BODY VECT +5 
Burn Pad Ref Posigrade Ref Retrograde 
P +102 +282 
Y +0 +0 
OM +0 +0 
TRK – ITEM 19 EXEC (CUR*) 
DAP: A/AUTO/ALT (B/ALT as reqd) 
If RR Ops: 
KU SEL — AUTO TRK 


GNC 33 REL NAV 


INH Angles — ITEM 24 EXEC (*) 
MNVR TO TGT TRACK ATTITUDE [B] 


GNC UNIV PTG 


TGT ID +1 
-Z AXIS 

BODY VEC +3(-Z) 
P +90 
Y \+0 
OM +0 
ТВК - ITEM 19 EXEC (CUR - *) 
DAP: B/AUTO/ALT 
If RR Ops, when ATT ERR < 30 deg: 

KU SEL - GPC 

\KU TRACK tb — gray 

AUTO Angles — ITEM 23 EXEC (*) 

When MNVR cmplt, DAP: A/AUTO/VERN(ALT) 
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DEGRADED CONTROL 
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DEGRADED 
CONTROL 


DEGRADED 
CONTROL 


This Page Intentionally Blank 
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DEGRADED +X TRANSLATION 
NOTE 1 
Degraded +X occurs with loss of L1A and L3A or R1A and ВЗА. 
Perform these procedures in addition to nominal approach or 
separation procedures. 
УМСС for additional procedure updates 


NOTE 2 


NO-GO for RPM. 

LO Z +Z translation is not effective, do not perform LO Z +Z translation 
(braking). 

+X translation pulses must be doubled to attain desired AV. 

+X translation couples into Y translation toward the failed jets 
(selection of DAP P,Y — ALL minimizes coupling) 


1. Between Ti and TORVA initiation, continue to Rbar and initiate TORVA: 
Perform APPROACH (Cue Card), with the following deltas: 
Bias Rdot 0.1 fps slower than Cue Card 
Do not perform LO Z +Z translation (braking) 
Perform DAPS A9, B9 PITCH AND YAW TO ALL 
Do not perform RPM 
Initiate TORVA with approx 0.1 fps slower Rdot 
Double +X pulses to initiate TORVA 
Null Ydot (approx 0.1 fps) immediately after TORVA initiation 


2. Between TORVA initiation and RNG = 250, continue to Vbar: 
Perform APPROACH (Cue Card) with the following deltas: 
Do not perform LO Z +Z translation (braking) 
Perform DAPS A9, B9 PITCH AND YAW TO ALL 
When ready to ESTABLISH VBAR, 
DAP: No LO Z, stay No LO Z thru dock 
If Rdot exceeds cue card limit: 
DAP: B 
THC: Brake to cue card limit using 10 sec pulse spacing 


3. Inside КМС = 250, continue approach to docking 
Perform VBAR APPROACH (Cue Card) with the following deltas: 
If RNG > 75 ft: 
DAP: No LO Z, stay No LO Z thru dock 
Perform DAPS A9, B9 PITCH AND YAW TO ALL 
If Rdot exceeds cue card limit: 
DAP: B 
THC: Brake to cue card limit using 10 sec pulse spacing 
If RNG « 75 ft, 
No changes to approach procedures 


DAPS A9, B9 PITCH AND YAW TO ALL 
РАР ЕБІ  - ITEM3 +9 EXEC 

PRIP OPTION - ITEM 55 EXEC - (ALL) 
PRIY OPTION - ITEM 56 EXEC – (ALL) 


LOAD ITEM 5 EXEC 


DAP EDIT ITEM 4 +9 EXEC 

PRI P OPTION ITEM 55 EXEC - (ALL) 
PRI Y OPTION ITEM 56 EXEC - (ALL) 
LOAD ITEM 5 EXEC 


4. During docked operations, or undocking and separation: 
УМСС for updates to UNDOCKING/SEP TIMELINE 
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DEGRADED -Х TRANSLATION 


NOTE 1 
Degraded -X occurs with loss of any two forward-firing jets (ЕЛЕ, F2F, F3F). 
Perform these procedures in addition to nominal approach or separation 
procedures. 
\MCC for additional procedure updates 


NOTE 2 
LO Z +Z translation (braking) couples strongly into +X translation. 
Forward-firing jet deselect/reselect at 75 ft not required 


During approach, backout, breakout, or separation: 
НЕО Z +Z translation (braking) is required, perform 4-6 -Х pulses for every 1 LO Z +Z 
pulse 
Double the number of degraded -X pulses to achieve desired -X translation 
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LOSS OF FORWARD SIDE-FIRING JETS 


NOTE 1 
This failure occurs with the loss of F1L and F3L or F2R and F4R. 
Perform these procedures in addition to the nominal approach, or 
separation procedures. 
УМСС for additional procedure updates 


NOTE 2 
DAP disables +Y translation. 
NO-GO for RPM, approach within 250 ft, or docking 


During approach: 
If failure occurs post-Ti: 
Do not trim VGO Y on MC1-4 
If in -Z TGT TRK, do not perform MANUAL OUT-OF-PLANE NULL ‚ 4-19 


Do not approach inside 250 ft (interface to interface) 


If inside 250 ft, perform VBAR CORRIDOR BACKOUT, 5-12 to RNG > 250 ft, with the 
following deltas: 
Maintain 8 deg corridor in X-axis direction 
If 8 deg corridor is violated in X or Y direction and 250 ft > RNG > 150 ft, go to VBAR 
BREAKOUT, 5-14 
When RNG = 250 ft, ҮМСС for further actions 
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LOSS OF ONE FxD JET 


NOTE 
Failure occurs with the loss of any one of the following jets: F1D, 
F2D, F3D, or FAD. Perform these procedures in addition to 
nominal approach or separation procedures. 
GO for RPM if re-rendezvous capability available 


If VERNS failed, perform APPROACH and VBAR APPROACH Cue Cards with following 
deltas: 
Do not perform braking (LO Z or NORM Z) between 600 ft and the Vbar 
(PITCH ERR « 2 deg) 
When in Vbar attitude (PITCH ERR « 2 deg): 
DAP: NO LO Z, maintain NORM Z until docking 
For braking, use DAP В +Z (out) pulses at 10-sec intervals 


When RNG = 75 ft: 
10-sec intervals for +Z (out) pulses no longer required 


When RNG = 30 ft: 
Stationkeep: 
THC: +Z (out) as reqd to null Rdot 
When ready to initiate final approach: 
THC: -Z (in) as reqd to establish Rdot = -0.07 fps 
Note: This verifies the health of the remaining FxD jet 
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LOSS OF BOTH FxD JETS (SAME SIDE) 


* IMMEDIATE ACTIONS * 

* Perform the IMMEDIATE ACTIONS for the 2FxD CASE on the RCS « 

* FAILURE DURING PROX OPS Cue Card * 
МОТЕ 1 


Failure occurs with loss of F1D and F3D, or F2D and F4D. 
Perform these procedures in addition to nominal approach or 
separation procedures. 

\MCC for additional procedure updates 


NOTE 2 
NO-GO for RPM, approach within 250 ft, or docking. 
DAP disables +Y translation. 
Reselecting failed forward down-firing jet overrides DAP lockout of +Y 
translation. 
Do not perform LO Z +Z translation(braking) or PCT. 
LO Z +Z translation(braking) will couple into -Z translation(closing) and 
Y translation toward failed jets. 
Norm Z DAP B braking on Vbar (when RNG > 75 ft) is to be performed 
at 10-sec intervals (pulses at 10 sec intervals minimizes structural 
resonance). 
-Z translation couples into Y translation toward failed jets. 
-X translation couples into -Z translation (closing) in LO Z PRI control. 
DAP PRI P OPTION — TAIL, Y OPTION — ALL minimizes Y translation 
effects resulting from attitude control firings 


1. If failure occurs prior to Ti, delay RNDZ until failed jet(s) recovered: 
Perform CONFIG PITCH OPTION TO TAIL 
If failed jet(s) not recovered, VMCC for breakout procedure >> 


2. If failure occurs between Ti and RPM initiation, continue to Rbar: 

Perform CONFIG PITCH OPTION TO TAIL 
Do not trim VGO Y on MC1-4 
If in -Z TGT TRK, do not perform MANUAL OUT-OF-PLANE NULL |19A| 4-19 
After CONFIG FOR RBAR [20B], 4-20 perform CONFIG PITCH OPTION TO TAIL 
Perform APPROACH (cue card) with following deltas: 

Bias Rdot 0.1 ft/s slower than cue card 

Do not perform LO Z +Z(braking) translation 

Perform CONFIG YAW OPTION TO ALL 

Do not perform RPM 

Do not initiate TORVA 
If failed jet(s) not recovered by RNG = 500 ft, 

Go to RNDZ BREAKOUT, 5-18 with following deltas: 

Do not trim VGO Y >> 


Cont next page 
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3. If failure occurs after the RPM start but prior to TORVA +X inputs: 
DAP: FREE 
Maintain DAP FREE until RNG > 1000 ft (CG-CG) 
When RNG > 1000 ft and tgt in overhead field of view: 
DAP: No LO Z 
DAP: A/PRI/LVLH 
If radar not tracking: 
KU OPS Cue Card, steps 1-3 as read 
\MCC for re-rendezvous plan >> 


4. Iffailure occurs between TORVA +X inputs and Vbar arrival, continue approach: 
Perform CONFIG YAW OPTION TO ALL 
Do not perform LO Z +Z (braking) translations 
If RNG < 345 CG-CG (280 DP-DP) prior to Vbar arrival, or if 8 deg corridor violated in 
Y-axis direction: 
Go to SHUTTLE NOSE IN-PLANE BREAKOUT (R < 700 ft), 5-16 >> 
When ready to ESTABLISH VBAR (PITCH ERR < 2 deg): 
DAP: No LO Z 
Use DAP B +Z (out) pulses at 10 second intervals to maintain Interface 
RNG > 250 ft 
Perform REGAIN Y CONTROL 
Establish and maintain 8 deg corridor 
If failed jet(s) not recovered, go to step 6 


5. If failure occurs after Vbar arrival, backout to RNG > 250 ft: 
Perform VBAR CORRIDOR BACKOUT, 5-12 with following deltas: 
After establishing opening rate: 
Config DAP to A9, B9 
Perform REGAIN Y CONTROL 
Perform CONFIG DAP YAW OPTION TO ALL 
When RNG > 75 ft, 
VDAP: No LO Z 
Use DAP B +Z (out) pulses at 10-second intervals to maintain opening RDOT 
If 8 deg corridor violated and 250 ft > RNG > 150 ft, go to step 6 
When КМС > 250 ft, do not perform -Z translation (maintain opening RDOT) 
If failed jet(s) not recovered, go to step 6 


6. If failure occurs while docked, or during undocking/separation: 
УМСС for updates to UNDOCKING/SEP TIMELINE >> 


Cont next page 
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7. Perform VBAR BREAKOUT, 5-14 with following deltas: 


ҰРАР: No LO Z 


In steps 2 and 3, do not select DAP LO Z 


After step 3: 


Perform DESELECT FAILED FORWARD DOWN-FIRING JET [D| 


DAP: LO Z 
In step 4, do not trim VGO Y 


CONFIG PITCH OPTION TO TAIL 


GNC 20 DAP CONFIG 


A PRI P OPTION - ITEM 15 EXEC 
(twice)(TAIL) 

B PRI P OPTION - ITEM 35 EXEC 
(twice)(TAIL) 


CONFIG YAW OPTION TO ALL 


GNC 20 DAP CONFIG 


A PRI Y OPTION - ITEM 16 EXEC (ALL) 
ВРК У OPTION — ITEM 36 EXEC (ALL) 


REGAIN Y CONTROL 


\MCC for which jet to reselect 
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GNC 23 RCS 


RCS FWD — ITEM 1 EXEC (*) 
JET DES ЕХО - ITEM XX EXEC (no *) 


NOTE: Do not perform any THC: -Z (in) 
commands 


DESELECT FAILED FORWARD DOWN- 


FIRING JET [О] 
Deselect manually reselected jet 


GNC 23 RCS 


RCS FWD — ITEM 1 EXEC (*) 
JET DES FxD - ITEM XX EXEC (*) 
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LOSS OF VRCS 


NOTE 
This procedure overrides LOSS OF VERNIERS (ORB OPS, RCS) 
during rendezvous ops 


1. Utilize VERN fail downmodes (PRI/ALT) specified in parentheses and follow VERN fail 
starred blocks per timeline. If VERN fail downmode not specified, use PRI Nose and Tail 
control 


2. COAS NAV should not be performed if VERN fail 


3. Additional braking pulses (+Z) may be reqd due to LO Z PRI attitude control cross 
coupling 


4. РСТ modes to FREE/VERN. In the event of failed capture, mode DAP to PRI per FAILED 
CAPTURE block, step 2 


5. Twelve hooks read for mated attitude control in ALT 
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REFERENCE 
DATA 


REFERENCE 
DATA 


ISS RNDZ OPS DAP CONFIGURATIONS 


RNDZ TERMINAL PHASE PROX OPS DOCKING 2. 
ITEM # 
AT B7 A8 B8 A9 B9 A10 B10 A B 
PRI 
ROT RATE 0.200 0.500 0.050 0.050 0.130 0.130 0.050 0.050 10 30 
ATT DB 2.00 2.00 2.00 2.00 2.00 2.00 0.60 0.60 11 31 
RATE DB 0.20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 12 32 
ROT PLS 0.10 0.04 0.10 0.04 0.10 0.04 0.10 0.04 13 33 
COMP .000 .000 .000 .000 .000 .000 .000 .000 14 34 
P OPTION ALL ALL ALL ALL TAIL TAIL TAIL TAIL 15 35 
Y OPTION ALL ALL ALL ALL TAIL TAIL TAIL TAIL 16 36 
TRANS PLS 0.10 0.05 0.10 0.05 0.05 0.01 0.05 0.01 17 37 
ALT 
RATE DB 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 18 38 
JET OPT ALL ALL ALL ALL TAIL TAIL TAIL TAIL 19 39 
# JETS 2 2 2 2 2 2 2 2 20 40 
ON TIME 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 21 41 
DELAY 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 22 42 
VERN 

ROT RATE 0.016 0.200 0.050 0.050 0.130 0.130 0.050 0.050 23 43 
ATT DB 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.50 24 44 
RATE DB 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 25 45 
ROT PLS 0.010 0.002 0.05 0.020 0.050 0.020 0.050 0.020 26 46 
COMP .000 .000 .000 .000 .000 .000 .000 .000 27 47 
CNTL ACC 0 0 0 0 0 0 0 0 28 48 
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POST-CONTACT THRUST (РСТ) REFERENCE DATA 


PBI wa s WHENEVER IN OPS 2: 


When PCT is disarmed. . When PCT is armed. . When PCT is active. . 


Lor RAUTO SB PBI Disarms and 
(PBI lit when PCT armed/active) аде DANS ee Terminates PCT ' 


L AUTO/MAN BF PBI 
or No Effect Modes to DAP: FREE/PRI 
DAP: Spare PBI and activates PCT ° 
(PBI lit when PCT active) 


DAP: FREE PBI Normal Function Normal Function Terminates PCT ' 


1 The following actions occur when PCT terminated by either automatic timeout or manual abort via above РЕ: 
PCT firing sequence terminated 
DAP moded to A/VERN 
DAP A,B configured to A9,B9 (Prox Ops DAP) 


Terminates PCT ! 


? Once PBI is depressed, PCT sequence will be initiated within maximum of 0.28 sec. The PCT sequence for ISS docking missions 
consists of 0.56 sec jet firing sequence, followed by 0.96 delay, completed with 0.88 sec jet firing sequence, giving total PCT sequence 
duration of 2.4 sec. Two nose jets and two tail jets fire during sequence 


e PCT firing sequence can also be aborted by taking RHC/THC out of detent 
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TARGETING DATA 


ET иан ыы кылыл ЕНЕ 
ITEM МО 

ALTITUDE NO REL TO BASETIME DEG MIN KFT KFT KFT 

9 NCC -0/00:55:48 0 55.8 -48.6 . BASETIME = Ti TIG 

10 i 0/00:00:00 0 : : : 
0/00:20:00 0 
0/00:47:24 28.45 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:56:18 
0/00:00:00 
0/00:20:00 
0/00:48:06 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:56:48 

i 0/00:00:00 

0/00:20:00 

170 0/00:48:42 
0/00:17:00 

0/00:27:00 

0/00:00:00 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


-0/00:57:12 
0/00:00:00 
0/00:20:00 
0/00:49:18 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:57:42 
0/00:00:00 
0/00:20:00 
0/00:49:54 
0/00:17:00 
0/00:27:00 

MC2 ON TIME 0/00:00:00 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 
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TARGETING DATA (Cont) 


Ee A Z БЕН ОБЛ. И = 
ITEM МО 
ALTITUDE NO REL TO BASETIME DEG MIN KFT KFT KFT 

9 NCC -0/00:58:12 0 -48.6 | BASETIME = Ti TIG 
10 i 0/00:00:00 0 | | | 
0/00:20:00 0 
0/00:50:36 29.32 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:58:42 
0/00:00:00 
0/00:20:00 
0/00:51:12 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:59:06 

i 0/00:00:00 

0/00:20:00 

270 0/00:51:54 
0/00:17:00 

0/00:27:00 

0/00:00:00 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


-0/00:59:36 
0/00:00:00 
0/00:20:00 
0/00:52:30 
0/00:17:00 
0/00:27:00 
0/00:00:00 


-0/00:60:06 
0/00:00:00 
0/00:20:00 
0/00:53:06 
0/00:17:00 
0/00:27:00 

MC2 ON TIME 0/00:00:00 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 


BASETIME = Ti TIG 


BASETIME = MC2 TIG 
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TCS/REFLECTOR VISIBILITY DURING APPROACH FOR FLIGHT STS-135 (ISS-ULF7) 


Refl #3 becomes less visible as Orbiter Y-LVLH m 
position becomes more positive (into the page) 


= 
L 


| 


Refl #4 
7° 


Refl #3 


72° 43° > 90° 
| 60” 90 Refl #6 


Refl #2 
Refls #7, #8 
Refl #2 ü EE ш 
Pd EN | | | 
Refl #1 в #8 
/ Кей #5 on РМАЗ points out of plane X vin 

Expected TCS Refl and Range at Initial Acquisition ISS 

Refls #7, #8 at TCS max range limit of 5000-6000 ft NOT TO 

(An 8000 ft acquisition has been observed) SCALE у 

А Arrays, radiators, manipulators, and other structures are 2 ан 


/ 


Refl #3 not shown for clarity of the TCS reflector information 


E | MRM1 truss may cause some blockage during 
first 20° of refl #3 coverage. 

Refl #3 becomes less visible as Orbiter Y-LVLH 
position becomes more positive (into the page) 
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HHL AIMING LOCATIONS 


Airlock 


Nn il aln. adii cuan ee ee anl 


Columbus 
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SHUTTLE СЕМТЕКЫМЕ TARGET 


Roll indicators 


Кой indicators ЕЕ 


Pitch indicators 


2° 
2° 


| 2° 
2° 


шиша Yaw indicators 
шылық 


|29 


Roll indicators 


Stand-off Cross 
is mounted on a 
чак 12 in. above 
Target Backplate 


Stand-off Cross 


Roll indicators are to be used with the vertical and horizontal lines on the CTVC monitor overlays. All six sets of roll indicators are sized to give roll 
misalignments in Increments of 2 degrees. At least two sets of roll indicators on opposite sides of the target backplate are required during гой 
misalignment determination (see roll misalignment example). The outer roll indicators (extra set on horizontal axis) may not be used with the inner roll indicator: 


Pitch and yaw indicators are to be used with the pointers on the stand-off cross (see pitch misalignment example). Both sets of pitch indicator and yaw 
indicators are sized to give misalignments in increments of 2, 3, 4, 5, and 6 degrees. 
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ISS ATTITUDE CONTROL SYSTEM MODING INDICATORS 


e INDICATOR LIGHTS STEADY 
e INDICATOR LIGHTS FLASHING 
e INDICATOR LIGHTS OFF 


Unit/LEDs 


Starboard LEDs 1 & 2 
Starboard LEDs 3 & 4 


Starboard Port 


Non-functional 


== -. 


AER 
LED — Ae ез. 
Numbers — ! 1% 


wt 


1.5 ii 4 red LEDs on each 
plug-type connector 


Bottom View 


ISS ACS ACTIVE 


ISS IN FREE DRIFT 
LIGHTS FAILED OR SOFTWARE OFF 


MDM Card/Channel 


LA-1 DIO Card Slot 4 Channel 13 
LA-1 DIO Card Slot 4 Channel 14 


Location wrt Orbiter Structure: 
X=572, Y=0, Z=548.6 


Orbiter overhead 
windows 


Side View 


6-12 RNDZ/135/FIN 


COAS SUBTENDED ANGLE (DEG) 


CAMERA SUBTENDED ANGLE (DEG) 


RANGING CHARTS 


COAS SUBTENDED ANGLE VS RANGE 


10.00 
9.00 

Full Truss 
8.00 

ISS Length (X axis) 
7.00 Half Truss (Port) 

SM Arrays (Tip to Tip) 
6.00 
5.00 
4.00 
3.00 
2.00 
1.00 

5000 4750 4500 4250 4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500 
RANGE (ЕТ) 
CAMERA SUBTENDED ANGLE VS RANGE 

10.00 


Node 2 Diameter 


PMA 2 Base Diameter 


= ISS Docking Port Diameter 


Docking Target Width 


0.00 
500 475 450 425 400 375 350 325 300 275 250 225 200 175 150 125 100 75 50 25 0 


RANGE (FT)) 
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СОА$ SUBTENDED ANGLES (DEG) VS КАМСЕ (ЕТ) 
(SA DIMENSIONS TIP TO TIP) 


Node2 
Half Truss** Dia. 


| 5589 | 


| 84 — 
| 561 — 
__421__ 
| 22385 | 336 — 

| 3067 | 1863 | 280 - 
| 2629 | 1596 | 237 —- 
| 2300 | 1397 | 210 — 
| 94 | 1241 | 187 | 
| 1840 | 1117 | 168 — 
| 1672 | 1015 | 152 — 
| 931 | 140 — 

| 859 | 129 — 
| 1720 — 

| 012 — 

| 10 — 

| B — 

| B — 

| B — 

| 84 — 

| 8 — 

|| 76 — 
EN 1 
9. 


5 


a 
2 
зо 
* 
rum 
* 
ә 
LN 
10.5 
m 
11.5 
LN 


9 


9 


[620 | 
=. 


* Full Truss from S5 to P6 
“Half Truss is the Port side of ISS from P6 to center of ISS 
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RENDEZVOUS TOOLS 


CCTV CONFIG FOR DOCKING/UNDOTQCKING ................ seen 7-2 

RNDZ TOOLS CHECKOUT ee арызын Ма д лін ы ыы иет н е 7-4 

ТЕОПВБЕЭНОӘТІМ Оле ылы Адалдан ale 7-5 

TCS CADS МОТ RECEIVING TCS БАТА........о.....еаш 7-6 

RPOP МОТ RECEIVING PCMMU БАТА............. ыы 7-7 

gn) DAT Pe CE 7-8 

TCS DATA (CADS RCV DATA ON SAME PGSC)...... 7-9 

РОЗСЛКЕВСЛОИ "co 7-9 
TOOLS CONFIGURATION STATUS ................. essen ыы 7-10 
HAND-HELD LIDAR СНЕСКОУТОРЬ ае а н аата н ван ЫЕ 7-14 
ее 7-14 
ВРОР IE da upon nee euere 7-15 
ор О КУ ЛО ГГ ГООЛ ALIS 7-16 
[CS oup NIORT 7-18 
MANUAL AG OUISITUON za a ee een 7-19 
DEACTIVATION ze a een: 7-20 
TRAD FAIL RANGE AND RANGE RATE DETERMINATION......................................... 7-21 
RNDZ TOOLS REFERENCE DATA ru ee nie 7-22 
RPOP FUNCTION KEY SUMMARY 2.2... ea 7-22 
KEYSTROKE SUMMARY 22 ea u aa usss 7-25 
RPOP TRAJECTORY DATA SOURCE ОРТІОМ5.......................................................... 7-26 
ЕЕ ВО Оо E 7-28 
TESCIMTDATA аа ee eier 7-28 
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RNDZ 
TOOLS 


RNDZ 
TOOLS 


CCTV CONFIG FOR DOCKING/UNDOCKING 


1. ACTIVATION 
Perform ACTIVATION (Cue Card, TV) 
Monitors set to USCAN — ON 
\MCC: VSU Sync/Async configuration 


Pwr up Cameras for Docking/Undocking: 
CENTERLINE 
Camrs A,C,D 
Camr B 
Install Monitor Sunshades 


2. SET CCTV CAMERA FUNCTIONS 
2.1 For Centerline Camera: 
ALC pb — press 
AVG pb - press 
ҮСАМ BLK STR - ОМ 
VCOLOR BAL - SUN 
2.2 For Cameras A,C,D: 
ALC pb — press 
AVG pb - press 
GAM BLK STR - ON 
COLOR BAL - SUN 
SHUTTER - ON pb press as геаа 
2.3 For Camera B: 
ALC pb — press 
AVG pb - press 
LT LEVEL pb - press 
NIGHT pb - press 
GAM BLK STR - ON 


3. SET CAMERA ZOOM SETTINGS 


CAMERA ZOOM OVERLAY 
Centerline 40.0? (Corridor) Corridor 
10.1? (full zoom) Grid 


4. MONITOR SETUP 
MON 1,2 L-DATA - on 
C-DATA - grn 
XHAIR -grn 


5. CAMERA SETUP - CAMERA A,D 
AT MON 2 — Camr A (Range Ruler), D (Backup Range Ruler) 
Zoom = 74.4? FOV (full unzoom), Focus = 12 ft 
Pan: as reqd to center ODS in monitor (see figure next page) 
Tilt: as reqd until bottom of ODS Interface Ring touches bottom of 
screen (see figure next page) 


6. FINAL CONFIG FOR APPROACH AND UNDOCKING/SEP 
MON 1 — CENTERLINE 
MON 2 — RANGE RULER 


Install CORRIDOR overlay: 
Use green XHair to center overlay 


Install RANGE RULER overlay: 
Place contact ring tangent line on top of ODS Contact Ring (see Figure 7-1) 
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<- Camera FOV 


Contact ring 
tangent line 


Figure 7-1.- Camr A,D Range Ruler View Approach Config. 
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RNDZ TOOLS СНЕСКООТ 


1. УМСС uplink to TGT SV 


GNC 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (*) 


2. VRNDZ TOOLS connected per PGSC Usage Chart (if available) or UTILITY 
OUTLET PLUG-IN PLAN ORBIT CONFIGURATION (REF DATA FS, 
UTIL PWR) 


3. Perform WINDECOM OPS - ACT (ORB OPS, PGSC) 
If WinDecom data is static: 
Perform WINDECOM OPS - TROUBLESHOOTING (ORB OPS, PGSC) 
Steps C-1 through C-5 as required to receive data 
Report status to MCC 


4. Perform RPOP INITIALIZATION, 7-15 
Verify good WinDecom data to RPOP 
If "RPOP is not receiving PCMMU Data” is displayed: 
Perform RPOP not receiving PCMMU Data, 7-7 
Report status to MCC 


On MCC GO: 
5. Perform TCS ACTIVATION, steps 1 and 2, 7-18 


6. Perform HAND-HELD LIDAR CHECKOUT/OPS, 7-14 


On MCC GO: 
7. When checkout complete, perform TCS DEACTIVATION, 7-20, then: 
Exit RPOP - [SHIFT]/[F 10], then: 
HHL PWR SW - OFF, then: 
Temp stow Rndz Tools as reqd 


8. | СМС 33 REL NAV 


RNDZ NAV ENA - ITEM 1 EXEC (no *) 
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RNDZ TOOLS TROUBLESHOOTING 


Notify MCC of problem, verify the configuration, then perform each step from the appropriate 
procedure, one at a time, until functionality restored. Inform MCC of the status after each step 


The objective of these actions is to quickly return functionality to a minimum TRAD system (one 
RPOP with PCMMU data via serial RS422 data) and minimize time spent trying to recover the 
Network/Telemetry Server or determine the root cause of the problem 


Troubleshooting steps assume КРОР is configured to receive PCMMU data via the network 
with Telemetry Server, but the RS-422 data cables are connected as a backup 


INITIAL CONFIGURATION 


Verify the current configuration before contacting MCC (and inform MCC of the status) 


COMM Port Config: 
On RPOP: Config [CNTL]/[F10] > Comm Ports 


Сот1 


HHL None | None None PCMMU 
TCS 
Serial |HHL | None | None | PCMMU 


On TCS CADS: Config > Comm Рой > СОМ2 (Y) 


WinDecom 
TFL Correct per (ORB OPS FS, COMM/INST) 


Telemetry Monitor 


Status and Packet data not backlit yellow or red 
Telemetry Tab > Stream > "STSXXX-rt дпс” 
Status = OK 
Packet 40 Present (may need to scroll down) 


Telemetry Server (status icon in Windows system tray) 
Verify green (GO) indicator displayed 


Cont next page 
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TROUBLESHOOTING 


Each step below is an independent troubleshooting attempt. Inform MCC the status after each 
step. These may repeat some of the steps from the INITIAL CONFIGURATION section 


A. TCS CADS not receiving TCS data 

NOTE: Assumes TCS ACTIVATION has been completed successfully 

NOTE: If problem on Backup RPOP PGSC, continue use of Prime RPOP PGSC (do not alter 
config of Prime RPOP PGSC or TCS unit) 


А1. If TCS MODE = Аса and reflector out of field-of-view >> 


A2. ҮТХ/КХ end of TCS cable securely connected to Prime RPOP PGSC MCIU card СОМ? (А) 
\RX end of TCS cable securely connected to Backup RPOP PGSC MCIU сага СОМ? (А) 
\PDIP PORT end of TCS cable connected to PDIP J101 port 

If serial extension cables in use, verify all connections are secure 


АЗ. If TCS CAD “Error Reading from Device” message (MCIU card problem) 
If on Prime RPOP PGSC: 
TCS PWR — OFF (tb-bp) 
Perform RPOP PGSC Reboot, 7-9 
Perform TCS ACTIVATION, 7-18 steps 1-3 (expect “Auto Seed” message) 
If on B/U RPOP PGSC: 
If time permits, check connections (MCIU card and serial cable) 
If serial cable unplugged — reconnect cable 
If MCIU card unseated: Perform RPOP PGSC Reboot, 7-9 
Perform TCS ACTIVATION 7-18, step 1 and 3 
(expect "Auto Seed message") 
If TCS status information restored: 
If reqd, perform RPOP INITIALIZATION, 7-15 
perform RPOP OPS, 7-16 
If Prime RPOP PGSC, perform TCS ACTIVATION, 7-18, step 4 >> 
If TCS data not restored, inform MCC 


A4. Perform TCS CADS software restart (per the following sequence): 
If problem on Рите RPOP PGSC, TCS PWR - OFF (tb-bp) 
TCS CADS: File > Exit TCS CAD 
Perform TCS ACTIVATION, 7-18 (if backup RPOP, step 1 and 3 only) 


А5. Remove and replace TCS cable (including serial extension cables, if applicable) and MCIU 
card (per the following sequence): 
If problem on Prime RPOP PGSC, TCS PWR - OFF (tb-bp) 
Shut down suspect PGSC 
Install backup TCS cable and MCIU card 
Disconnect PCMMU data cables 
Verify TX/RX end of TCS cable connected to MCIU card COM2 
Perform RPOP PGSC Reboot, 7-9 
Perform RPOP INITIALIZATION, 7-15 
Perform RPOP OPS, 7-16 
Perform TCS ACTIVATION, 7-18 (if backup RPOP, step 1 and 3 only) 
If TCS data not restored, inform MCC 


Аб. VMCC for steps in RNDZ TOOLS CONFIGURATION STATUS, 7-10 


Cont next page 
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В. RPOP not receiving РСММУ data 
If either RPOP PGSC is receiving good PCMMU data, the WinDecom PGSC is NOT the source 
of the problem. Start on step B2 


B1. On WinDecom PGSC, verify WinDecom receiving dynamic data 
If WinDecom data is static, 
VPCMMU cable connection to Panel O5 (port as reqd) and WinDecom PGSC 
If WinDecom data active and RPOP not receiving PCMMU Data: 
Reboot WinDecom PGSC and restart WinDecom — Prime 


NOTE 
Perform steps B2 thru B5 for both Prime and/or Backup RPOP PGSC 


B2. Verify Telemetry Server status indicator in the Windows system tray 
If red (STOP) indicator: 
Double left click the red (STOP) indicator to open window 
If "Not Connected to WinDecom” displayed: 
Check wireless card or network cable and reconnect if required 
> File > Reset Server 
Wait 30 seconds, then reassess PCMMU data to КРОР 
If yellow (TFL) indicator: Contact MCC >> 
If green (GO) indicator: 
Shut down any other programs running on that PGSC (except TSC CADS), then 
Double left click the green (GO) indicator to open window 
> View > Applications Using The Server 
Verify RPOP is the only application listed 


B3. On , verify configuration for PCMMU data 
Config [CNTL]/[F10] > [Comm Ports...] 
Under DLL, verify that PCMMU is selected 
Verify “PCM” mode selected — status displayed above F6 in Function Key Menu 
If “No РСМ” displayed, 
Select PCM mode with [CNTL]/[F6] 
TCS Data [CNTL] / [F3] > Select “NAV (filtered)” 


B4. Verify correct end of RS-422 Y-cable connections to MCIU card COM4 (B) lead 
Prime RPOP PGSC: TX/RX 
B/U ВРОР PGSC: RX 
WinDecom PGSC: SRC 
If serial extension cables in use, verify all connections 


B5. Configure | RPOP | ports for serial data: 
Config [CNTL]/[F10] > [Comm Ports...] 


Under COM4, select PCMMU, then “OK” both RPOP Config windows 
If “Access is denied” error message received, repeat step B5 
If no joy, repeat step B5 one more time 


NOTE 
This terminates the Telemetry Server, so expect the 
status indicator in the Windows system tray to disappear 


Cont next page 
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B6. Verify MCIU card securely seated т the КРОР PGSC 
If connection not secure or card temporarily disconnected: 

Perform RPOP PGSC Reboot, 7-9 

Perform RPOP INITIALIZATION, 7-15 

Perform step B5 to configure RPOP for serial port 

If PCMMU data recovered: 
Perform RPOP OPS, 7-16 
If Prime RPOP: Perform TCS ACTIVATION, 7-18 (all steps) >> 
If B/U RPOP: Perform TCS ACTIVATION, 7-18, step 1 and 3 only >> 


B7. Remove and replace RS-422 PCMMU serial cable (including serial extension cables, 
if applicable) and MCIU card (per the following sequence): 
If Prime RPOP PGSC: 
Perform RPOP PGSC Reboot, 7-9 (install new card/cable at step E2) 
Perform RPOP INITIALIZATION, 7-15 


Perform step B5 to configure RPOP for serial port 
Perform RPOP OPS, 7-16 
Perform TCS ACTIVATION, 7-18 
If В/О RPOP PGSC: inform МСС >> 
(Do not alter config of Prime RPOP PGSC if it is working) 


B8. VMCC for steps in RNDZ TOOLS CONFIGURATION STATUS, 7-10 


C. RPOP not receiving HHL data 
C1. Verify good raw HHL data displayed on HHL unit 
C2. VHHL cable securely connected to HHL unit and COM 
СЗ. УВРОР port config for HHL 

Config [CNTL]/[F10] > [Comm Ports...] 

Under COM1, verify that HHL is selected 

C4. Connect HHL cable to other КРОР PGSC (COM1 port) and check data flow 
C5. Аз гедд, swap to backup HHL data cable or backup HHL unit 
C6. VMCC for steps in RNDZ TOOLS CONFIGURATION STATUS, 7-10 


Cont next page 
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О. RPOP not receiving TCS data (TCS CADS is receiving data on the same PGSC) 
01. УЕРОР configured to receive TCS data via DLL 
Config [CNTL]/[F10] > [Comm Ports...] 
Under DLL, verify that TCS is selected 


02. On КРОР |, verify that RPOP is receiving PCMMU data 
If RPOP not receiving PCMMU data, perform RPOP is not receiving PCMMU data, 7-7 


03: Оп ‚ reset DLL function Бу cycling TCS config 
Config [CNTL]/[F10] > [Comm Ports...] 
Under DLL, deselect TCS, then “OK” both RPOP Config windows 
Config [CNTL]/[F10] > [Comm Ports...] 
Under DLL, reselect TCS, then “OK” both RPOP Config windows 
Wait 30 seconds, then reassess TCS data to RPOP 


D4. Quit and restart RPOP: 
Exit RPOP — [SHIFT]/[F 10], (Expect TCS CADS “Auto seed message") then: 
Perform RPOP INITIALIZATION, 7-15 
Perform RPOP OPS, 7-16 


D5. Reboot КРОР PGSC and restart RPOP (per the following sequence): 
Perform RPOP PGSC Reboot, 7-9 (step E2 not reqd) 
Perform RPOP INITIALIZATION, 7-15 
Perform RPOP OPS, 7-16 
Perform TCS ACTIVATION, 7-18 


D6. VMCC for steps іп RNDZ TOOLS CONFIGURATION STATUS, 7-10 


Е. RPOP РБС Reboot 

E1. Shut down/power off PGSC 

E2. Eject and reseat MCIU card 

E3. Disconnect serial data cables from MCIU card 
E4. Reboot PGSC 


When “Time-Vector Server’ finished (in Windows task bar) 
E5. Reconnect serial data cables 
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RNDZ TOOLS CONFIGURATION STATUS 
On MCC request, provide the answers to the following questions: 


RPOP (answer for all suspect RPOP PGSCs) 

1 
Which version of RPOP (per RPOP title bar)? 
(On request, report the exact location of the RPOP icon) 
COM1 port (on PGSC aft) 
a. Report associated cable label 
b. Cable securely connected? 
COM4 port (on MCIU card, B leg) 
a. Report associated cable label 
b. Cable securely connected? 
c. Grey box installed in proper orientation? 
d. If serial cable extension in use, verify 4a and 4b at extension 

cable interface 
Network 
a. Network card securely installed in PGSC? 
b. Cable securely connected? 
c. Verify secure network cable connections between WinDecom 
and RPOP PGSCs (and/or wireless router) 
. If wireless network, report wireless router status 
Check MCIU card status 
a. Start > Settings > Control Panel > Administrative Tools > 
Computer Management » Device Manager » Ports » MCIU 
PCMCIA Serial Ports (COM2 and/or COM4) 

b. MCIU card securely installed in PGSC? 
c. Verify correct orientation of card(s), i.e., right side up 
RPOP » Config (CNTL/F10) » Comm Ports: report config 
a. COM1, COM2, COM3, COM4 


PCMMU data to RPOP 
a. Red error message “RPOP not receiving PCMMU даа” 
displayed? 
. Is there active data on SV (F1) or Radar (F2)? (check for 
“Prop Age” updates in upper-left corner of display) 
с. What is displayed above F6 in the Function Key Menu? 
(*PCM" or “No РСМ”) 
TCS data to RPOP (if applicable) 
a. Red error message “RPOP not receiving TCS даа” 
displayed? 
b. Is there active data on TCS (F3)? (check for “Prop Age” 
updates in upper-left corner of TCS(F3) display) 
c. What is displayed above F3 in the Function Key Menu? (TCS 
NAV, TCS AUTO, TCS MAN, NONE) 
HHL data to RPOP (if applicable) 
a. When taking an HHL marks, does “Prop Age” update? (RPOP 
> HHL(F4), upper-left corner of display) 
b. When taking an HHL marks, does HHL data “Age” update? 
(RPOP > Rdot window (F5)) 
c. Does RPOP request orbiter attitude with each mark? 
(If not, is attitude override box checked on SHIFT/F5?) 
Any unusual messages (popup windows, state vector messages, 
etc)? 


Cont next page 
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TCS (answer for all suspect КРОР PGSCs) 


Which version of TCS CADS (per Help > About TCS CAD...)? 

(On request, report the exact location of the CADS icon) 

СОМ2 port 

a. Report associated cable label 

b. Cable securely connected? 

c. Grey box installed in proper orientation? 

PDIP panel 

a. Report associated cable label 

b. Report associated PDIP port 

c. Cable securely connected? 

Check MCIU card status 

a. Start > Settings > Control Panel > Administrative Tools > 
Computer Management > Device Manager > Ports > MCIU 
PCMCIA Serial Ports (COM2 and/or COM4) 

b. MCIU card securely installed in PGSC? 

c. Verify correct orientation of card(s), i.e., right side up 

TCS OPS window 

a. Report Mode status (Acq, Stby, blank) 

b. Report Data status (Good or Bad) 

c. Report hardware status . Shutter 


Seed Rng 

Temp 

Cal 

Volts 

Self Tst 
d. Report messages in message box 


e. If self-test failed, click “Self-Test” button and report status 
(Shutter, Z-Latch, CW laser, Pulse laser) 

f. If TCS CADS processing TCS data (active Range, Rdot, etc.), 
does the data appear stable and reasonable? 

g. If TCS CADS processing TCS data (active Range, Rdot, etc.), 
is the data being received by RPOP? 

TCS C&DI (menus) 

a. Macros > report macros available (not greyed out) 

b. Commands > report cmds available (not greyed out) 

c. Override > report any selected items 

d. Config > Com Port > report current config 


Cont next page 


7-11 RNDZ/135/FIN 


HHL (answer for all suspect КРОР PGSCs) 


HHL unit unresponsive? 
a. Report power status -- switch ON, battery connected? 41a. 
If no power, have you tried alternate batteries? 41b. 
b. Did you adjust the display brightness? 
HHL marks unsuccessful ge 
a. Did you try “test” mode? If so, what were the results? 42a. 
b. Have you tried taking test marks on alternate targets? 42b. 


HHL marks successful, but no transfer to PGSC 

a. Which PGSC is being used? 43a. 
b. Verify cable securely connected on HHL unit 43b. 
c. Check COM port config -- refer to question 7 43c. 


WinDecom 


d Which version of WinDecom was launched? (WinDecom-Prime, 
WinDecom-RMS, or WinDecom-FCMS)? 
COM4 port 
a. Report associated cable label 63a. 
b. Cable securely connected? 63b. 
c. Grey box installed in proper orientation? 63c. 
Network 
. Network card securely installed in PGSC? 
. Cable securely connected? 
. Verify secure network cable connections between WinDecom 
and RPOP PGSCs (and/or wireless router) 
. If wireless network, report wireless router status. 
Check MCIU card status 
a. Start > Settings > Control Panel > Administrative Tools > 
Computer Management > Device Manager > Ports > MCIU 
PCMCIA Serial Ports (COM2 and/or COM4) 
b. Verify correct orientation of card(s), i.e., right side up 


i Is WinDecom processing data z 
a. Report GNC packet status (any yellow or red backlight?) 66a 

b. Verify packet (PKT) 40 data is processing 66b 

шШеб 4--- 
80 
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Telemetry Server (answer for all suspect КРОР PGSCs) 
What indicator is shown in the system tray? 
(red “stop” sign, green “go” light, etc) 
** Double left click this icon to open Telemetry Server window 
Which version of Telemetry Server (window title bar) 
БЫ What message is being displayed? (e.g., green highlight 
“Receiving serial data from...”) 
85 
186 |View > Applications Using the Server —reportresults — — —  — 


87 | Source > report current config 87. 
(Serial Windecom; Networked Windecom; Networked ISP) 


88 | If Serial Windecom: 
a. Port -- report current config (COM1 thru COM7) 
b. Baud -- report current config (9600, 19200, 38400) 


|89 | Report any other messages 


Did you attempt a “File > Reset Server" ? 
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HAND-HELD LIDAR CHECKOUT/OPS 
1. Unstow HHL, Battery Pack(s), and RS-232 cable 


Connect RS-232 cable from HHL to PGSC 
Plug Battery Pack into HHL 
Display Intensity knob — Adjust intensity to minimum acceptable level 


Verify RPOP program enabled per RPOP INITIALIZATION, 7-15 
2. Power sw — ON 


NOTE 


If msg 'LoB' or flashing |8888 | оп display or 
irregular tone emitted, replace battery 


3. Take multiple (~10) Range and Velocity measurements using top center of aft 
РЕВ bulkhead or $0 Truss Segment as TGT 
Select Range or Velocity decimal place by toggling RANGE/VELOCITY buttons 


Range pb - 1 ft or 0.1 ft 
Velocity pb — 0.1 fps or 0.01 fps 


\HHL data received by RPOP (HHL trajectory source must be selected) 

Range check: 

Range from aft port window to bulkhead = 60 ft 

Or 

\Range from overhead window to SO Truss Segment = ~44 ft 

Velocity check: 
Depress trigger for 5 sec 
Welocity = 0.0 fps 


Report range and velocity discrepancies to MCC 


Self-Test: Press and hold Test Mode button, 8.8.8.8. Select range 


HAND-HELD LIDAR STOW 


\Night Scope — OFF 
\Night Scope Lens Cap On 


Power sw — OFF 


Remove RS-232 cable 
Unplug Battery Pack 


Stow HHL, Battery Pack(s), and RS-232 cable 
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RPOP INITIALIZATION 


1. Power on RPOP/TCS PGSCs 
\Data, power cables installed per PGSC Usage Chart (if available) or UTILITY 
OUTLET PLUG-IN PLAN, ON-ORBIT CONFIG (REF DATA FS, UTIL PWR) 


2. Select Shuttle Apps Icon 
Select RPOP folder 
Select appropriate RPOP icon 


RPOP logo display 
Initialization 


3. Enter current MET: 
Days> ІНге> “Міп>» :Sec» _ 


Click [OK] to continue 


NOTE 
Time synchronized on [OK] 


4. NRPOP window title bar — verify mission-specific scenario 
\MET correct (upper right corner of trajectory display) 


5. ҮРСМ selected — status displayed above F6 in Function Key Menu 
If “No РСМ” displayed, select PCM mode with [CNTL]/[F6] 
VRPOP is receiving PCMMU data 
If RPOP not receiving PCMMU data, 
“RPOP is not receiving PCMMU data” message on display 
Inform MCC and refer to RNDZ TOOLS TROUBLESHOOTING, 7-5 


NOTE 
If no target state vector on board, expect error message 
If RNDZ NAV not enabled, expect bad relative state 
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КРОР ОР$ 


1. Select desired trajectory/sensor data as needed (F1 thru F4 keys) 
Reference TRAD FAIL RANGE AND RANGE RATE DETERMINATION, 7-21, 
for recommended RPOP and TRAD configuration 


2. Configure HHL settings 


[CNTL]/[F4] 


VAppropriate aimpoint configuration per table 


Aim Point Source Aim Point 
Node2-Fwd/Top 


Flyaround As appropriate 


Configure Vert(deg) and Horiz(deg) angles to 0 deg 

Lock Vert(deg) and Horiz(deg) angles (click box below input field) 
NOTE: User may unlock angles and input angle data if desired 

Click [Update Settings] button to close window 


3. Use [F5] to display/hide window 
Click [sources] button to select/deselect additional data sources 


NOTE: Nominal configuration is to display “HHL FLT” (RNDZ) or 
“HHL/dt” (SEP) and “HHL Raw” 
4. Adjust configuration as required 

Use [SHIFT]/[F1] thru [SHIFT]/[F4] to show/hide trajectory plots 
NOTE: Cannot hide currently selected trajectory/sensor 

Use [CNTL]/[F8] to cycle through Points of Reference (POR) 

Use [F11] to cycle thru declutter levels 

Use [F12] to snap a range ruler mark; [SHIFT]/[F 12] to delete it 

Use [SPACEBAR] to toggle on-screen Function Key Menu ON/OFF 

Move axes or zoom in/out per RPOP KEYSTROKE SUMMARY, 7-25 

For other options, reference RPOP FUNCTION KEY SUMMARY, 7-22 


NOTE 
Display of some data input windows (such as [CNTL]/[F4] 
[HHL |) prevents background sensor processing (e.g., TCS 
NAV). Minimize the time that these data input windows are 
displayed as much as practical. 


Sensor processing is NOT affected by display of the Or 


THC-to-Go | windows or associated sub-windows 


5. To exit RPOP program — [SHIFT][/[F 10] 
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Configure TCS reflectors 
Select [TCS 
Select [TCS/Refl...] button 
Select appropriate Reflector No. 
NOTE: For a single TCS unit, TCS No. selection is irrelevant 


Configure RPOP Guidance, if desired for approach 
[СМТЕИЕ5] 
Select desired flight phase to start prox ops guidance sequence 
If +Rbar Acquisition, 
If no RPM, uncheck “with RPM” option 
If RPM stationkeeping (SK) required, 
Select “with SK until MET” 
Enter RPM start window open time (per APPROACH cue card) 


Update target attitude 
\MCC for target attitude data 

[SHIFT][F6] 

Input appropriate reference frame and attitude (PYR Seq) 
Pitch» Yaw> Roll» 

Input appropriate attitude rate mode and rates 

NOTE: Nominal dock and undock settings are “LVLH to Tgt Body”, 
0/0/O0 deg attitude, and “LVLH Hold" rate 


Input subtended angle data 

[F5] 

Click [sources] button, then select "SubAng" option 

Click [SubAng] button or [F6] to open data input window 
NOTE: Timetag is recorded when [SubAng] or [F6] button is clicked 

Input appropriate structural element and angle (measured via COAS or 
CCTV with SUB ANG RULER overlay) 

Click [OK] to incorporate mark, or [Back 1] to delete previous mark 


Configure comm ports 
Select [Com 
Select [Comm Ports...] button 
Configure com ports and DLL 
NOTE: TCS source must be set to DLL 
HHL source must be set to COM1 


PCMMU source if TLMServer (network or serial) is DLL 
PCMMU source if no TLMServer (serial) is COMA 


For assistance with other options, \MCC, [F10] | Help |, or RPOP FUNCTION 
KEY SUMMARY, 7-22 


* ж ж ж ж ж + х ж х ж ж + + х х хж ж х ж ж + х ж ж ж х х ж O ж ж х ж ж ж ж ж ж ж ж ж ж ж 
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TCS ACTIVATION 


1. CADS BOOTUP 
\RPOP/TCS PGSC powered ON 
PGSC Data cables installed рег PGSC Usage Chart (if available) or UTILITY OUTLET 
PLUG-IN PLAN ORBIT CONFIGURATION (REF DATA FS, UTIL PWR) 


SHUTTLE APPS 


> КРОР > TCS CADS 
2. TCS PWRUP/INITIALIZATION 


L12 TCS PWR - ON (tb-gray) 
* If tb — bp, cycle sw * 
* Verify Pnl КЛ: AUX — ON * 
к If no joy, notify MCC * 
PGSC TCS Self Test 
Status Override 
Shutter: Passed Off 
VZ Latch: Passed Off 
VCW Laser: Passed Off 
\Pulse Laser: Passed Off 
TCS OPS 


Messages – INITIALIZATION COMPLETE 
If “Initialization Complete” not received, 
Record the last message received 
Macro > Initialization 
Continue when “Initialization Complete” message received 


х |f error msg received during initialization, or * 
* “Initialization Complete” not received, \MCC * 


\Mode: біру 

\Z Latch: Unlocked 
VCW: Active 
Pulse: Avail 


* |f not in config, УМСС * 
3. TIME REFERENCE SELECT 


Commands > Send TCS Time 


Enter MET 
[Send] 
Messages – ‘TCS Clock has been зе? 


4. ENABLE AUTO ACQUISITION 


Config > Automatic > Acquisition 


Automatic Acquisition 


Update ‘Maximum Range’ for auto acquisition to begin as desired 
[OK] 
Inform MCC of range entered 
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TCS MANUAL ACQUISITION 


1. ACQUIRE 
PGSC TCS OPS 


Pulse: Avail 
VCW: Active 


TCS СЕО! 


Macros > ACQUISITION 


Target Acquisition Data 


RANGE > current estimate of range to Target 
AZIMUTH >O 
ELEVATION > 0 


\95% RANGE GATE - (no X) 
[Send] 


If first acquisition: 
\Shutter — Open (after ~22 sec) 


* |f shutter fails to open: * 

* Commands » Standby * 

* Commands > Open Shutter * 

* Commands > Acquire * 
\Mode - Acq 


\Data — Good (and active tracking data) 


х If TCS not tracking and no RPOP (or Auto Seed Update disabled), 


Commands > Acquire 
Update Range estimate and zero AZ & EL 
[Send] 


2. ENABLE AUTO ACQUISITION 
Data — Good (and active tracking data) 
Config > Automatic > 
If Seed Update - (no v) 
Select Seed Update 
Maximum Range (ft): 5000 
[OK] 
Config > Automatic > 
If Acquisition — (no v) 
Select Acquisition 
Maximum Range (ft): 5000 
[OK] 
Config > Automatic > 
VInitialization — (N) 
Seed Update - (V) 
VAcquisition — (V) 


х ж OR ж 


7-19 


RNDZ/135/FIN 


TCS DEACTIVATION 


1. SHUTDOWN TCS 


PGSC TCS СЕО! 


Macros > SHUTDOWN 


* |f error msg received during SHUTDOWN, * 
* MCC * 


\Shutter: Closed (takes ~22 sec) 


* |f shutter fails to close: * 
* Соттапа$ > Close shutter * 


If Final TCS deactivation for mission: 
2. SECURE Z AXIS 


PGSC TCS СЕО! 


Commands > Lock Z Axis Latch 


VZ Latch: Locked 


* |f Z Latch fails to lock: 

* If Z Latch: Transit 

Е 

Е Commands > Lock Z Axis Latch 
* Otherwise 

* VMCC 


х х х * ж ж 


3. POWERDOWN TCS 
L12 TCS PWR — OFF (tb-bp) 


х If to — gray, cycle sw * 
* If no joy, notify MCC = 


4. SHUTDOWN CADS 


PGSC TCS СЕО! 


File > Exit TCS CAD 
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TRAD FAIL RANGE AND RANGE RATE DETERMINATION 


1. Maintain a prime and a backup range and rdot estimate from independent sensor sources 
2. Maintain prime and backup RPOP PGSCs 
3. Refer to table and notes below for recommended prime/backup source/configuration 


Man Phase | TCS Lock 800 ft Vbar 
(>3 kft) 
| | 
1: SV 1: ТС$ NAV 1: ТС$ NAV 1: TCS raw 
NOMINAL 2 HHL FLT | 2: HHL FLT 2: HHL/dt 2: Rng ruler 
| | 
1: HHL/dt 1: TCS NAV 1: TCS raw 
КАРАКҸ 2: SubAng 2: HHL/dt 2: Rng ruler 
| | 
+ 1: SV 1: TCS NAV 1: TCS raw 
HHL 2: SubAng - Raw radar and SubAng 2: Rng ruler 


: SV HHL FLT - raw radar Rdot : Rng ruler 

TCSV — HHL FLT 5 ИР : HHL raw 

or HHL/dt 

1: G33 FLTR : HHL/dt E: TCS-CW |1: TCS-CWor | 1: TCS raw 

PCMMUW | 2: HHL/dt or TCS-Pulse (Generic) > TCS-Pulse| 2: HHL/dt TCS Auto | 2: Rng ruler 
RN 2: HHL/dt 


1: SV, raw radar : HHL raw: - pull for rng, long pull for Rdot | 1: Rng ruler 
2: HHL raw: raw range, _ SubAng: Rdot vs AR/At cue card for Rdot (table on 


Rdot vs AR/At cue card for Rdot overlay) 
2: HHL raw 


Nominal notes: 
1. If no TCS lock by 1200 ft, start SubAng ops to backup HHL/dt inside 1000 ft 
2. RPM: Immediately following RPM use raw TCS and raw radar for Rdot until TCS NAV converges 
3. Once the Radar rdot data is unusable use HHL DT as backup to TCS 


Radar fail notes: 
4. State vector data suspect 
5. Radar rdot is used in the HHL FLT. HHL FLT should not be used in a radar fail case 


HHL fail notes: 
6. Radar range data will be unusable at close ranges. The range at which the data becomes unusable is 
dependent on target size, geometry, and physical characteristics, but can not be accurately predicted. 
For ISS, the Radar range data can become too noisy to use at ranges as great as 1000 ft 


TCS fail notes: 
7. State vector: G33 COVAR REINIT as desired 
8. Begin gradual transition to HHL FLT and SubAng at ~1500 ft 
9. HHL will not work if the aimpoint surface is closer than 12 ft (5 ft DP-DP) 
Refer to Note 6 (above) 


PCMMU fail notes: 

10. RPOP state data, TCS NAV, and HHL FLT are not usable without PCMMU data 

11. RPOP prompts user for orbiter attitude after first TCS/HHL mark. Enter P/Y/R = 90/0/0 (LVLH to Orb Body) 
and check “Do not prompt for attitude.” Orbiter attitude on RPOP will not be correct until mnvr to Vbar attitude 
is complete. Until Vbar arrival, do not use RPOP trajectory data other than the data in the Rdot window 

12. TCS pulse laser Rdot may be noisy (range OK). Can manually enter raw TCS range marks into ‘Generic’ 
on the RPOP Rdot window to calculate Rdot. Monitor TCS pulse/CW status on RPOP or TCS CADS 

13. Begin gradual transition to HHL/dt and TCS raw at ~1500 ft 

14. For TCS AUTO [CNTL/F3], set orbiter attitude [SHIFT/F5] P/Y/R = 90/0/0 (LVLH to Orb Body) and 
set TCS data frequency to 30 sec [CNTL/F 10] 


PGSC fail notes: 
Refer to note 9 (above) 
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RNDZ TOOLS REFERENCE DATA 


RPOP FUNCTION KEY SUMMARY 


RPOP TRAJECTORY DATA KEYS (Columns F1 F4 


[F1 F4] PRIME KEY 
(SV, RR, HHL, Make this Trajectory Prime Trajectory 
CCTV or TCS) — Only one trajectory can be Prime at a time 
— Prime Trajectory has orbiter graphics, predictors, and color-coordinated 
digital data 


[SHIFT]/[F1—5 F4] SHOW/HIDE KEY 
(Show/Hide) Show or Hide this Trajectory (toggle) 
— Prime Trajectory cannot be hidden 
— Background processing of trajectory continues even when hidden 
(Exception: HHL trajectory data will not prompt for user input when 
hidden) 


[CTRL]/[F15 F4] DATA KEY 
(Data) Configure/input data for trajectory 
— Allows user to configure specific Trajectory Data Source Options 
— Allows user to input manual data 
— Allows user to reconfigure function key to another Trajectory Data 
Source 
— Duplicate Trajectory Data Source configurations are permitted 
(e.g., HHL could be configured for both F3 and F4, if desired) 


NOTE 
Although duplicate data source configurations are permitted, 
duplicate automatic data modes (namely, State Vector, RR 
Auto, TCS Auto and TCS Nav) are not permitted. In such a 
situation, duplicated auto mode option grayed out in Trajectory 
Data Source Options dialog box 
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RPOP GENERAL FUNCTION KEYS (Columns F5 — Е12) 


[F5] 
(Rdot) 


[SHIFT]/[F5] 
(Orb Att) 


[CTRL]/[F5] 
(Guid) 


[F6] 
(Sub Ang) 


[SHIFT]/[F6] 
(Tgt Att) 


[CTRL]/[F6] 
(PCMMU) 


[F7] 
(View) 


[SHIFT]/[F7] 
(Ovrlay) 


[F8] 
(Tgt/Orb) 


[SHIFT]/[F8] 
(Low Z) 


[CTRL]/[F8] 
(POR) 


[F9] 


RDOT WINDOW 
Toggles display of Rdot Window 


ORBITER ATTITUDE 
Update orbiter attitude and attitude rate 


GUIDANCE 
Select guidance cues on demand 
Available options are: 

*Rbar acquisition — provides THC recommendations for acquiring the 
*Rbar. Includes options for targeting pre-TORVA conditions, рге- КРМ 
conditions, or a pre-RPM stationkeep 

TORVA - provides THC recommendations for performing the +Rbar to 
*Vbar transfer 

*Vbar Acquisition — provides THC recommendations for acquiring the 
*Vbar in preparation for final approach 

Glideslope Approach - provides THC recommendations for flying the 
final approach along a glideslope 

CW Targeting — given a burn time, transfer time, and desired LVLH 
position, CW Targeting will provide required THC inputs 

(МІН Velocity Null — provides THC recommendations for пита ІМЕН 
velocities in each direction 

Average Rdot — information for timed approach 


SUBTENDED ANGLE 
Enter subtended angle in Rdot Window to get range and range rate. 
Only active when SubAng source active on Rdot Window 


TARGET ATTITUDE 
Update Target attitude and attitude rate 


PCMMU MODE 

No PCM mode (displays No PCM) 

Requires orbiter attitude data to be entered manually with each sensor mark 
PCM MODE (displays PCM) 

Orbiter attitude is automatically computed using PCMMU data 


VIEW 

If Tgt-Centered LVLH, cycle through views: XZ, XY, YZ 

If Orb-Centered LVLH, cycle through views: XZ, XY, YZ, CAM 

View identification displayed upper left-hand corner of Trajectory Display 


OVERLAY 
Cycle through displays of overlays 


REFERENCE FRAME 
Toggle display between Tgt-Centered LVLH plot and Orb-Centered LVLH 
plot 


LOZ 
Toggle jet-select between No Low Z and Low Z for making THC "What If" 
inputs. Displays Low Z 


POINT OF REFERENCE 
Cycle through preselected orbiter Point-Of-Reference to Target Point-Of- 
Reference sets (е.д., СС to СС, Dock Port to Dock Port 


THC CLEAR 
Cont next page 
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RPOP GENERAL FUNCTION KEYS (Columns F5 — Е12) 


(THC Clr) 


[SHIFT]/[F9] 
(TrajClr) 


[CTRL]/[F9] 
(Back 1) 


[F10] 
(Help) 


[SHIFT]/[F10] 
(Exit) 


[CTRL]/[F10] 
(Config) 


Clear THC "What if" inputs from the Prime Trajectory 


TRAJECTORY CLEAR 
Clear Prime Trajectory history of all but 2 most recent data inputs 


BACK 1 
Delete last data input from the Prime Trajectory 


HELP 
Access on-line help information 


EXIT 
Save output files and exit RPOP program 


RPOP CONFIGURATION 
Configure following RPOP options: 


Debug 
Enable serial port ИО debug text to be displayed. Displays Debug 


Data Freq... 
Change frequency of automatic acceptance (plotting) of PCM data (SV or 


RR Auto) or TCS data (TCS Auto) 


Predictors... 
Change number and/or time increment of displayed predictors 


Update MET... 
Change the mission elapsed time 


Altitude... 
Change altitude of target vehicle 


Comm Ports... 
Reconfigure serial ports and/or the DLL 


TCS/Refl... 
Select TCS ID number (1-2) and reflector ID number (1-15) 


Views... 
Enable/disable Tgt- and Orb-Centered views 


NOTE 
Currently displayed view (both Tgt- and 
Orb-Centered) cannot be disabled 


THC “What if”... 
Select DAP setting (trans pulse size) to be used for THC “What if” inputs 
Options include: Rndz DAP, Prox Ops DAP, and a User-Configurable DAP 


Cont next page 
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RPOP GENERAL FUNCTION KEYS (Columns F5 — F12) (Cont) 


[F11] DECLUTTER 
Cycle RPOPs display through three different levels of declutter 


[F12] RANGE RULER SNAP 
Computes range rate based on time between snaps and assumed delta 
range interval. Feature available only if l-loaded delta range interval has 
non zero value 


[SHIFT]/[F12] RANGE RULER CLEAR 


Clears range ruler display from screen. Feature available only if |-loaded 
delta range interval has non zero value 


RPOP KEYSTROKE SUMMARY 


[CTRL]/[<] or | Move Vertical axis left 
[CTRL]/[>] ог г Move Vertical axis пай! 
[CTRLY[T] or u Move Horizontal axis up 
[CTRLYIN] or d Move Horizontal axis down 
[CTRL]/[PGUP] Zoom IN on Trajectory Display 


[CTRL]/[X]/[PGUP] Zoom IN on X axis only 
[CTRL]/[Y]/[PGUP] Zoom IN оп Y axis only 


[CTRL]/[Z]/[PGUP] Zoom IN on Z axis only 
[CTRL]/[PGDN] Zoom OUT on Trajectory Display 
[CTRLV[X]/[PGDN] Zoom OUT on X axis only 


[CTRLV[Y]/[PGDN] Zoom OUT on Y axis only 
[CTRLV[Z|/[PGDN] Zoom OUT on Z axis only 


NOTE 
Use [SHIFT] in combination with any of above keystrokes in 
order to scale/move axes in finer increments. Each view 
may be independently scaled and/or autoscaled 


[CTRL]/[HOME] Resume autoscaling and reset scale 
[SPACEBAR] Toggle on-screen Function Key Menu ON/OFF 


THC “What if” (-Z sense) Keystrokes (Prime Trajectory onl 


DAP A8 DAP В8 
Z IN [SHIFT]/[] [>] 
ZOUT [SHIFT]/[—] [<] 
X UP [SHIFT]/[T] [1] 
X DOWN [SHIFTYN] N] 
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RPOP TRAJECTORY DATA SOURCE OPTIONS 


SV 


RR 


HHL 


CCTV 


STATE VECTOR 

Options include: 
State Vector — Enable automatic acceptance of the Onboard Nav states 
None — Turn State Vector processing off 
Config... — Reconfigure Trajectory Data Source for this function key 


RENDEZVOUS RADAR 
Options include: 
Manual — Manually enter Radar RNG, EL and AZ 
Auto — Enable automatic acceptance of Radar RNG, EL and AZ 
None — Turn Radar processing off 
Config... — Reconfigure the Trajectory Data Source for this function key 


HANDHELD LASER 

Manually select HHL Aim Point, Angle Source, and Angle Source Aim Point 

Manually enter HHL RNG and two Angle Source angles (an in-plane and 
out-of-plane) 


Options include: 
Lock — Hold the in-plane angle constant (locked) for each HHL mark 
Lock — Hold the out-of-plane angle constant (locked) for each HHL mark 
Update Settings — Accept configuration changes to Aim Points, Angle Source, 
and Lock option without incorporating a trajectory mark 
Config... — Reconfigure the Trajectory Data Source for this function key 


Angle Source options include: 
Fwd CCTV, Aft CCTV, Dock Cam, COAS, Radar, TCS, Other 


NOTE 
Manual inputs reqd for all angle sources except Radar 
and TCS. If Radar or TCS selected, angles will be 
automatically snapped (if available). Other camera is 
optional, and may be completely specified via |-оад 


Aim Point options include: 
HHL Aim Pt, Tgt CG, Point of Interest #1, Point of Interest #2, 
Point of Interest #3 


NOTE 
HHL Aim Pt is always available and may be completely 
specified via l-load. Tgt CG is always available Points of 
Interest 1-3 are optional, and may be completely 
specified via l-load. For Angle Source Radar, angle aim 
point is Tgt CG. For Angle Source TCS, angle aim point 
is current reflector number 


CLOSED CIRCUIT TELEVISION CAMERAS 
Manually enter FWD and AFT CCTV tilt angles 
Options include: 
Config... — Reconfigure Trajectory Data Source for this function key 


Cont next page 
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TCS TRAJECTORY CONTROL SENSOR 
Options include: 

Manual — Manually enter TCS RNG, EL and AZ 

Auto — Enable automatic acceptance of TCS RNG, EL and AZ 

Nav — Enable TCS NAV (Kalman Filtering) 
Display Resids and Ratios 
Force Measurements 
Re-Initialize on [OK] 

None — Turn TCS processing off 

Config — Reconfigure the Trajectory Data Source for this function key 
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HHL REF DATA 
Velocity accuracy increases with trigger hold duration: 


Duration Accuracy 
0.5s +0.15 fps 
1.0s +0.06 fps 
2.0s +0.03 fps 
5.0s +0.01 fps 


To verify lock-on (if desired): 

Push Test Mode button 

Center red dot on TGT 

Depress and hold trigger. Pitch on tone proportional to received signal strength 
Press Range or Velocity button to return to Operational Mode 


та 


Error Codes: 
E01 Never acquired target because target out of range or target too close 
E02 Excessive percentage of total laser pulses in measurement sample unsatisfactory 
E03 Excessive number of consecutive laser pulses in measurement sample 
unsatisfactory 


TCS LIMIT DATA 


TEMPERATURE HIGH 
(degC) ALERT ALERT AUTOSAFE 
CW Laser 
APD 
CPU 
DC Power 
Galvos 


VOLTAGES LOW ALERT HIGH ALERT 


5V 
5.5V 
12V 
15V 
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APDS 
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APDS 


APDS 


This Page Intentionally Blank 
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APDS NOMINAL 


DOCKING MECHANISM ІМІТТАПИ?АТТОМ..........ее 8-4 
Во ЕВ UP ee амери 8-5 
RPOWERDOWN an ee 8-6 
PIE Pe ee ee eo ee ee te tere 8-/ 
UNDOCKING PRE atc о ао она 8-7 
DOCKING RING EXTENSIQON0 m 8-8 
RETRACTION (NOT МАТЕР)... eee 8-9 
AIRLOCK FAN ACT AND ODS VOLUME PREP не 8-10 
POST DOCKING: HATCH LEAK CHECK.......................................... el 8-11 
AIRLOCK PREP FOR INGRESS — BYPASS CONFIG ................................................... 8-12 
— AIRLOCK FAN ACTIVE........................................... 8-13 
MIDBECK DUG TC ON GIG ао ae по рон 8-14 
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APDS 
NOMINAL 


АРО$ 
NOMINAL 


DOCKING MECHANISMIINITIALIZATION 


A6L 1. cb ESS 1BC SYS PWR CNTL SYS 1 - cl 
2CA SYS PWR CNTL SYS 2 - cl 
1BC DEP SYS 1 VENT ISOL - cl 
2CA DEP SYS 2 VENT ISOL - cl 

MN A DEP SYS 1 VENT - cl 
B DEP SYS 2 VENT - cl 
MN A,MN B DOCK LT (four) -cl 
MN A,MN B,MN C LOGIC (six) - сі 
\PMA 2/3 GRP 1,GRP 2 HOOKS (eight) – op 
VSYS PWR ММ A,MN B (two) - ctr 
NSYS 1,SYS 2 tb (two) - OFF 
VPYRO PWR MN A,MN C (two) – OFF 
\PMA 2/3 HOOKS SYS A,SYS B (two) - ctr 
NGRP 1,2 tb (two) -bp 
VPSU PWR ММ А, ММ B (two) — OFF 
\LT TRUSS,VEST (four) — OFF 


ATL 2. CONTROL PANEL POWER A,B,C (three) – OFF 
NHEATERS/DCU POWER (three) — OFF 
VAPDS POWER Aps,Bos,Cps (three) — OFF 
УАрз,Вроз, Cps It (three) — It off 
NSTATUS It (eighteen) — It off 
\PYROS Ap,Bp,Cp (three) - OFF 
VAp,Bp,Cp It (three) - It off 
\PYRO CIRCUIT PROTECT OFF It — It off 


A6L 3. SYS PWR ММ А, ММ B (two) — ON (hold 5 sec) 
VSYS 1,SYS 2 tb (two) — ON 
WEST DEP VLV SYS 1,SYS 2 VENT (two) - ctr (tb-CL) 
VISOL (two) — ctr (tb-CL) 
cb ESS 1BC DEP SYS 1 VENT ISOL - op 
2CA DEP SYS 2 VENT ISOL - op 
MN A DEP SYS 1 VENT - op 
B DEP SYS 2 VENT - op 
WEST DEP МІУ SYS 1,SYS 2 VENT tb (two) — bp 
VISOL tb (two) — bp 
ML86B:C cb MNA EXT ARLK HTR VEST Z1/2/3 — cl 
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DOCKING MECHANISM POWERUP 


A6L 1.У5Ү5 PWR SYS 1,SYS 2 tb (two) - ON 
PSU PWR ММ A,MN В (two) — ON 
If in Undocking timeline and ODS VEST/PMA HATCH LEAK CHECK complete: 
\VEST DEP VLV SYS 1(SYS 2) VENT - ctr (tb-OP) 


A7L 2. HEATERS/DCU POWER (three) — ON 
CRT VHTR/DCU PWR - A/B/C 

VRNG DR BUS - 1/2 

VHKS DR BUS - 1/2 

NDAMPER BUS - 1/2 

VFIXER BUS - 1/2 


ATL 3. CONTROL PANEL POWER A,B,C (three) — ON 

CRT VCNTL PNL PWR - A/B/C 

ATL 4. APDS POWER Аоз,Воз,Соз (three) — ОМ 
УАрз,Воз, Cps It (three) — It on 

CRT \PWR - A/B/C 

A7L 5. LAMP TEST pb — push 


NSTATUS It (eighteen) - It on 
VPYRO CIRCUIT PROTECT OFF It — It on 


CRT,A7L * If CNTL PNL PWR A(C) tlm blank, and STATUS Its nominal, * 
* tlm failure only >> * 
CRT * If CNTL PNL PWR B tlm blank: * 
ATL ы CONTROL PANEL POWER А(С)- OFF * 
* POWER ON pb - push (Y and report STATUS Its to MCC) * 
* If any STATUS К on, tlm failure only * 
* CONTROL PANEL POWER A(C) - ON * 
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DOCKING MECHANISM POWERDOWN 


SM 167 DOCKING STATUS 


АТІ. 1. STATUS It (eighteen) - It off 


2. APDS POWER Aps,Bps, Cps (three) — OFF 
УАрз,Воз,Сьз It (three) - It off 


CRT \PWR (three) — blank 

АТ! 3. CONTROL PANEL POWER A,B,C (three) — OFF 
СВТ VCNTL PNL PWR A,B,C (three) — blank 

АТ! 4. HEATERS/DCU POWER (three) — OFF 

CRT VHTR/DCU PWR (three) — blank 

A6L 5. PSU PWR ММ A,MN B (two) — OFF 


6. If post-undocking: 
VEST DEP VLV SYS 1(SYS 2) VENT — CL (tb-CL) 
ISOL — CL (tb-CL) 
cb MNA DEP SYS 1 VENT - op 
VMNB DEP SYS 2 VENT - op 
ESS 1BC DEP SYS 1 VENT ISOL - op 
Ү2СА DEP SYS 2 VENT ISOL - op 
ML86B:C MNA EXT ARLK HTR VEST Z1/2/3 — op 
MNB EXT ARLK HTR VEST Z1/2/3 — cl 
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DOCKING PREP 
SM 167 DOCKING STATUS 


A6L 1. LTS TRUSS AFT,FWD (two) — ON 
VEST PORT,STBD (two) — ON (if reqd) 


ATL 2. POWER ON pb - push 
VON It — It on 
VRING ALIGNED It - It on 
VINITIAL POSITION К — It on 
NHOOKS 1,HOOKS 2 OPEN It (two) - It on 
NLATCHES CLOSED It - It on 
CRT NCLUTCH - blank/SLIP 


UNDOCKING PREP 


A6L 1. LTS TRUSS FWD,AFT (two) — ON (as reqd) 
VEST PORT,STBD (two) — ON (if reqd) 
ATL 2. POWER ON pb - push 
VON It — It on 


VRING ALIGNED It — It on 

VREADY TO HOOK It - It on 

VINTERF SEALED It — It on 

\HOOKS 1,HOOKS 2 CLOSED It (two) – It on 
NLATCHES OPEN It - It on 

VRING FINAL POSITION It – It on 
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DOCKING RING EXTENSION 


0:00 
0:10 


ATL 


CRT 


ATL 


CRT 


ATL 
CRT 
ATL 


CRT 
ATL 


CRT 


ATL 


SM 167 DOCKING STATUS 


1. POWER ON pb - push 
VON It — It on 
VRING ALIGNED It — It on 
VHOOKS 1,HOOKS 2 OPEN It (two) - It on 
NLATCHES CLOSED It — It on 
VRING FINAL POSITION It — It on 
NCLUTCH - LOCK/blank 


2. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 


3. RING OUT pb - push 
VFINAL POSITION It — It off 
VDRV CMD - ON 
УНХЕВЗ — ON 
\PETAL POS BASE (three) - incr 


* If RING INITIAL POSITION It failed on (ring stops after 1 sec, * 
* and CLUTCH - blank/SLIP): 

* FIXER OFF pb — push 

*  NFIXERS OFF It — It on 

* RING OUT pb - push 

E When PETAL POS BASE (three) = 76 + 3%: 
* POWER OFF pb - push 

* ON pb — push 

ы VFIXERS OFF It — It off 

* APDS CIRC PROT OFF pb — push 
i VCIRCUIT PROTECT OFF К — It on 
ig RING OUT pb — push 

T After 1 sec: 

+ \RING DRV CMD - OFF 
* 

* If RING FORWARD POSITION It failed on (ring stops after 
* 10 sec): 

+ RING OUT pb - push 

* Within 10 sec: 

* APDS POWER Aps,Bps, Cps (three) — OFF 

* APDS POWER Aps,Bps, Cps (three) — ON 

4 CIRC PROT OFF pb - push 

7 VCIRCUIT PROTECT OFF It — It on 

* When RING INITIAL POSITION It - К on: 

* RING OUT pb - push 


Ж + х ж + х ж ж ж ж х ж ж ж ж х ж х ж ж х ж ж ж 


Cont next раде 
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3:40 A7L 4. NRING INITIAL POSITION It — It on 
CRT \PETAL POS BASE (three): 76 + 3% 
3:50 NCLUTCH - blank/SLIP 
ж If CLUTCH - blank/blank: * 
A7L *  NAPDS CIRCUIT PROTECT OFF It - It on * 
* RING OUT pb — push (expect 1 sec of drive), wait * 
* 10 зес i 
CRT ко NRING ОКУ CMD - OFF + 
* * 
* If CLUTCH — LOCK/blank: * 
A7L * — ARING INITIAL POSITION It — It on * 
х — JFIXERS OFF К — It off * 
*  JAPDS CIRCUIT PROTECT OFF It — It on x 
i RING OUT pb — push (expect 1 sec of drive), wait * 
т 10 sec : 
CRT * — ARING DRV CMD - OFF i 
* * 
* If not CLUTCH - blank/SLIP: s 
* МСС : 
ATL 5. POWER OFF pb - push 
NSTATUS It (eighteen) — It off 
DOCKING RING RETRACTION (NOT MATED) 
SM 167 DOCKING STATUS 
ATL 1. POWER ON pb - push 
VON It — It on 
VRING ALIGNED It — It on 
VINITIAL POSITION It — It on 
VHOOKS 1,HOOKS 2 OPEN It (two) - It on 
NLATCHES CLOSED It - It on 
CRT NCLUTCH - blank/SLIP 
0:00 A7L 2. RING IN pb — push 
VINITIAL POSITION It — It off 
CRT NCLUTCH - LOCK/blank 
ATL * If RING FINAL POSITION It failed on (ring stops after * 
* 10 sec): * 
* RING IN pb — push * 
3:40 CRT * When PETAL POS ВАЗЕ = 5 + 3% and not decr: * 
* Wait 10 sec, then: * 
ATL * POWER OFF pb - push * 
* NSTATUS К (eighteen) - It off >> * 
3:40 A7L 3. NRING FINAL POSITION It — It on 
3:50 CRT \DRV CMD - OFF 
АТ! 4. POWER OFF pb - push 


NSTATUS It (eighteen) - It off 
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AIRLOCK FAN ACT AND ODS VOLUME PREP 


MO13Q 


MIDDK 


MO13Q 


EXT A/L 


AW18A 
MO13Q 


MIDDK 


MO10W 


1. AIRLK FAN A — OFF 


2. Disconnect Airlock Fan Inlet duct from Airlock Fan muffler inlet and Aft Middeck 
floor fitting and strap to Tunnel Extension wall 


3. Unstow and install diffuser cap on Aft Middeck floor fitting 
4. AIRLK FAN A- ON 
5. NAirflow at top of external airlock halo and muffler 
If in Approach CC perform the following: 
6. Unstrap Centerline Camera diffuser flex duct from EXT A/L wall. 
Attach flex duct to camera bracket to direct air flow to window. 
If required, tape diffuser open 
7T. LTG FLOOD 1(3,4) - OFF 
8. AIRLK 2 — OFF/ON 
9. Close Inner Hatch: 
Position handle to preclosing posn per decal 
Hatch — rotate about hinge and push 
Handle — CCW to LATCH 
Lock lever to LOCKED 
10. Equal vlv (two) — OFF, install caps 


11. 14.7 CAB REG INLET SYS 1, SYS 2 (two) viv — CL 
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POST DOCKING HATCH LEAK CHECK 


NOTE 
ISS will concurrently perform a leak check 
of the PMA2 volume 


1. Notify MCC and ISS, "Beginning initial Hatch leak checks" 


MO10W 2.14.7 CAB REG INLET SYS 1,SYS 2 (two) мм - CL 


SM 177 EXTERNAL AIRLOCK 


3. Record EXT A/L PRESS: psia 
Record A/L-VEST AP: psid 

4. Wait 20 min 
* If EXT A/L Press < previously recorded — 0.16 psia * 
* Notify MCC-H (possible leakage from EXT A/L) к 
ж ж 
* If A/L-VEST AP < previously recorded - 0.16 psid к 
к Notify МСС-Н (possible leakage through Hatches) * 


5. Notify MCC and ISS: “Initial hatch leak checks complete. Ready for vestibule 
pressurization” 
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AIRLOCK PREP FOR INGRESS - BYPASS CONFIG 


Inner 1. 
Hatch 
2. 
3 
4. 
5. 
MO13Q 6. 
T. 
TNL EXT 8. 
MIDDK 
AW18A 9. 
EXT A/L 10. 


11 


12. 


Equal vlv caps (two) — remove 


Equal vlv (two) - NORM 

. ХНаїсһ AP < 0.2 psid 

Open Hatch per decal 

Equal vlv (two) — OFF, reinstall caps 

AIRLK 2 — ON/OFF 

ARLK FAN A(B) - OFF 

Disconnect bypass duct from Airlock Fan outlet 

Remove diffuser from middeck floor fitting and temp stow 

ща, bypass duct to middeck floor fitting. Unstow, install cap on Airlock Fan 


As required, LTG FLOOD 1(3,4) - ON 


Unstrap centerline camera diffuser flex duct from camera bracket 
Stow duct along Stbd top of EXT A/L wall (in straps) 


. VAirflow at top of external airlock halo 


Go to Р/Т\/02 DOCK, DEACTIVATION, step 2 (PHOTO/TV, SCENES) 
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AIRLOCK PREP FOR INGRESS - AIRLOCK FAN ACTIVE 


Inner 1. Equal мм caps (two) — remove 
Hatch 


2. Equal мм (two) - NORM 
3. NHatch AP < 0.2 psid 
4. Open Hatch per decal 
5. Equal viv (two) — OFF, reinstall caps 
MO13Q 6. AIRLK 2- ON/OFF 
7. AIRLK FAN A — OFF 
TNL EXT 8. Remove diffuser cap from Aft Middeck floor fitting. Unstow Airlock Fan Inlet 
MIDDK duct from Tunnel Extension wall. Attach one end to Airlock Fan muffler inlet. 
Attach free end to Aft Middeck floor fitting 
MO13Q 9. AIRLK FAN A — ON 
AW18A 10. Asrequired, ЕТС FLOOD 1(3,4) - ON 


EXT A/L 11. Unstrap Centerline Camera diffuser flex duct from camera bracket 
Stow duct along Stbd top of EXT A/L wall (in straps) 


12. VAirflow at top of external airlock halo 


13. Goto P/TV02 DOCK, DEACTIVATION, step 2 (PHOTO/TV, SCENES) 
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MIDDECK DUCT CONFIG 


NOTE 
Minimize bends in Middeck duct to provide maximum airflow 


INITIAL CONFIG 

MIDDK 1. Disconnect Bypass duct from Aft Middeck Floor Fitting. Remove cap from 
Airlock Fan outlet and install on Aft Middeck Floor Fitting. Attach Bypass duct to 
Airlock Fan outlet 


2. Unstow Middeck duct from Middeck Floor Stbd 1 (Bag С). Connect Middeck duct 
to Airlock Fan inlet 


3. Configure Middeck duct across the Inner hatch, up the Aft Starboard wall in the 
ditch, and forward across the Middeck ceiling towards the Middeck forward 
lockers 


4. Verify the Middeck duct inlet screen is placed forward of the trampoline, aft of the 
Escape Pole, and between the two sets of 5 MLE bags on the Middeck ceiling. 
Secure Middeck duct using cable ties as reqd 


5. Remove mylar sleeve/tape from outer screen of Fwd Middeck Floor Fitting 


MO13Q 6. AIRLK FAN A — ON 


MIDDK _ 7. Airflow at Fwd Middeck Floor Fitting and top of external airlock halo 
Ext A/L 


8. Record Middeck duct installation using D2Xs digital camera: 
Lens — 12-24 mm, zoom to 12 mm 
Set camera to nominal in-cabin setup 
If required, perform SETUP, D2Xs Program 
In Cabin (CUE CARD, D2Xs SETUP), then: 
Record photo(s) showing location of Middeck duct and relation to 
surroundings 
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APDS OFF-NOMINAL 


POWER FAILED OFF (STATUS ЕТ ЕЕ y uay u азама ынды 8-16 
DANIPINGEAIDEDON: uu rnt 8-17 
72 | a eat ШЕВ Оа ае ноо са 8-17 
EISERSIFAIEED eT Em 8-18 
ОПЕ АЕБ ОМ а Аа 8-20 

ОЕ И a ота н 8-20 

RING FAES TO DRIVE и Min Ru teer 8-21 
ЭКУ ОМВО MUTTER 8-21 
FINALE:POSITION ET FAIËED ОМ. eek 8-22 
FORGE ЕМОАНОНМЕНГ: а ee a er 8-22 
SEUTEHH!NOTTEOCK ые зыгы HIPH 8-23 
APDS CIRCUIT PROTECT OFF LT FAILED OFF ин 8-23 
HOOKS: (2 OPEN ET FAIKED-ON aaa een 8-23 
NOT CLOSED WITHIN SINGLE МТК TIME.............................................. 8-24 

READY ТО HOOK ET РАШЕВ ON ss a a ed 8-25 
HOOKS (2) CLOSED ET FAILED ON aan ое ие ЗЫ 8-26 
LATCHES OPEN LT FAILED OE ое ee 8-27 
APDS- POWER FAILED: OI: u н Un Saa au aaa аЬ 8-27 
DOCKING MECHANISM DEMATE/REMATE ..............еш:ыа ее еташлаи 8-28 
ODS HOOKS OPEN = CONTINGENGY urn ee 8-30 
PMA 2/3 HOOKS OPEN — СОМПМОЕМСУ... еее 8-33 
APDS FAILED CAPTURE REGONIE IG ne Ы vut awake! 8-36 
РМА ZS: HOOKS CLOSE 2.22, ee a Dd de ааа eM Ie 8-38 
О UE ыы 8-40 

DOCKING MECHANISM REMATE ооо ee рада 8-42 
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APDS 
OFF-NOMINAL 


АРО$ 
OFF-NOMINAL 


POWER FAILED OFF (STATUS LTS OFF) 


CAUTION 
Pre-Contact, if all STATUS Its off, NO-GO for docking until power 


recovered. Initiate VBAR CORRIDOR BACKOUT 
(CONTINGENCY OPS) while attempting power recovery steps 


ATL 1. CONTROL PANEL POWER A - OFF 
POWER ON pb - push 
If expected STATUS Its on: 
Continue in DOCKING SEQUENCE (Cue Card), as reqd >> 


2. CONTROL PANEL POWER A — ON 
APDS POWER Aps - OFF 
POWER ON pb - push 
If expected STATUS Its on: 
If Undocking: 
| Continue in UNDOCKING OPERATIONS, as reqd >> 
If Docking: 
Continue in DOCKING SEQUENCE (Cue Card) through step 16, then: 
Go to POWER FAILED OFF (STATUS LTS OFF), step 4 


З. APDS POWER Аз — ON 
Bps — OFF 
POWER ON pb - push 
If STATUS It (eighteen) - It off: 
ҮМСС >> 
If expected STATUS Its on: 
If Undocking: 
Continue п UNDOCKING OPERATIONS, as reqd >> 
If Docking: 
Continue in DOCKING SEQUENCE (Cue Card) through step 16, then: 
Go to POWER FAILED OFF (STATUS LTS OFF), step 4 


4. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
OPEN LATCHES pb - push 
LATCHES CLOSED It - It off 
APDS POWER Cops - OFF 
Aps,Bps (two) — ON 
POWER ON pb - push 
If STATUS It (eighteen) - It off: 
APDS POWER Bps - OFF 
Cps — ON 
POWER ON pb - push 
APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
Go to DOCKING SEQUENCE (Cue Card), step 17 
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DAMPING FAILED ON 


CAUTION 
Pre-Contact, NO-GO for docking if DAMPING — ON. 


Initiate VBAR CORRIDOR BACKOUT 
(CONTINGENCY OPS) while attempting to power 
off dampers 


A6L 1. PSU PWR MN A,MN B (two) — OFF 
CRT If DAMPING — ON (ТІМ failure only): 
A6L PSU PWR ММ A,MN В (two) — ON 


Continue approach or DOCKING SEQUENCE (Cue Card), as reqd >> 


2. PSUPWRMNA- ON 


CRT If DAMPING — ON: 

A6L PSU PWR MN A - OFF 
MN B — ON 

CRT If DAMPING — OFF: 


Pre-Contact: 

Continue Approach 
Post-Capture, wait 5 sec then: 

A6L PSU PWR MN A (MN B) - ON 
Continue in DOCKING SEQUENCE (Cue Card), with the following 
change: 
After step 3: 
PSU PWR ММ А (MN В) – OFF >> 


3. PSU PWR MN A,MN B (two) - OFF 
Pre-Contact: 
Continue Approach 
Post-Capture, wait 5 sec then: 
PSU PWR MN A,MN B (two) - ON 
Continue in DOCKING SEQUENCE (Cue Card), starting in step 8 


CAPTURE LT FAILED ON 
CAUTION 


Pre-Contact, NO-GO for docking if DAMPING — ON. 
Initiate VBAR CORRIDOR BACKOUT 


(CONTINGENCY OPS) while attempting to power 
off dampers 


SM 167 DOCKING STATUS 


If Pre-Contact: 
CRT If DAMPING - OFF: 
| Continue Approach »» 
If DAMPING - ON: 
A6L PSU PWR MN А, ММ B (two) - OFF 
Continue Approach 
Post-Capture (no physical separation): 
PSU PWR ММ A,MN В (two) — ON 
Continue in DOCKING SEQUENCE (Cue Card), as reqd 
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FIXERS FAILED ОМ 


CAUTION 
Pre-Contact, NO-GO for docking if 
RING FIXERS - ON. Initiate VBAR CORRIDOR 


BACKOUT (CONTINGENCY OPS) while 
attempting to power off fixers 


SM 167 DOCKING STATUS 


A7L 1. POWER OFF pb - push 
CRT If RING FIXERS - ON: 
ATL POWER ON pb - push 
Continue Approach or DOCKING SEQUENCE (Cue Card), 
as reqd >> 


2. POWER ON pb - push 
APDS POWER Aps - OFF 


CRT If RING FIXERS - ON: 
ATL APDS POWER Aps — ON 
Bps — OFF 
CRT If RING FIXERS - OFF: 
Pre-Contact: 
Continue Approach 


Post-Capture, continue in DOCKING SEQUENCE (Cue Card), 
as reqd, with the following change: 
After DOCKING SEQUENCE (Cue Card), step 16: 
ATL APDS POWER Aps (Bps) - ON >> 


3. APDS POWER Вьз - ON 
A6L PSU PWR MN А, ММ B (two) — OFF 
If post-contact: 
УМСС for subsequent steps 


Continue Approach 

Post-capture wait 7 seconds, then: 
A7L APDS POWER Aps,Bps,Cps (three) — OFF 
A6L PSU PWR ММ A,MN B (two) - ON 
CRT DAMPING - ОМ 


DISABLE DAMPING 
4. When no relative motion [PETAL POS BASE (three) not changing for 


60 sec]: 
A6L PSU PWR ММА, ММ B (two) – OFF 
ATL APDS POWER Aos,Bos,Cos (three) - ON 


POWER ON pb - push 


Cont next page 
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0:00 


0:05 


0:00 


0:05 


СВТ 


ATL 


A6L 
CRT 


A6L 


ATL 


A6L 
CRT 
A6L 
ATL 


CRT 


ATL 


A6L 
CRT 
A6L 
ATL 


A6L 


COMMAND CLUTCH TO LOCK 
5. When по relative motion [PETAL POS BASE (three) not changing for 

30 sec]: 

If PETAL POS BASE (three) not within 5% of each other: 
ҮМСС 

RING IN pb — push 
POWER ON pb - push 
PSU PWR ММ A,MN B (two) - ON 

DAMPING - OFF 

VCLUTCH - LOCK/blank 
PSU PWR MN A,MN В (two) — OFF 


RETRACT RING 
6. RING IN pb — push 
APDS POWER Aps,Bps, Cps (three) — OFF 
PSU PWR ММ A,MN B (two) — ON 
ҮБІМС DRV CMD - ON [PETAL POS BASE (three) - decr] 
PSU PWR ММ A,MN B (two) — OFF 
APDS POWER Aos,Bos,Cos (three) - ON 
POWER ON pb - push 


EXTEND RING 
7. When no relative motion [PETAL POS BASE (three) not changing for 

30 sec]: 

APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 

RING OUT pb - push 
APDS POWER Aos,Bos,Cos (three) — OFF 
PSU PWR ММ A,MN B (two) – ON 

ҮБІМС DRV CMD - ON [PETAL POS BASE (three) — incr] 
PSU PWR ММ A,MN B (two) — OFF 
APDS POWER Aps,Bps,Cps (three) - ON 
POWER ON pb - push 


8. If RING ALIGNED It — It off: 
ҮМСС 
PSU PWR ММ А, ММ B (two) - ON 
Go to DOCKING SEQUENCE (Cue Card), step 8 
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FIXERS OFF LT FAILED ОМ 


SM 167 DOCKING STATUS 


If performing DOCKING RING EXTENSION, 8-8: 
CRT 1. If RING FIXERS — ON during ring drive: 
Continue in DOCKING RING EXTENSION, 8-8 >> 


A7L 2. FIXER OFF pb - push 
POWER OFF pb - push 
ON pb — push 
If FIXERS OFF It - It off: 
Continue in DOCKING RING EXTENSION, 8-8 >> 


3. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
CRT When PETAL POS BASE (three) = 76 + 3%: 
ATL POWER OFF pb - push 
Go to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES A 
THRU F) to drive slip clutch to SLIP 


FIXERS OFF LT FAILED OFF 


0:00 
0:05 


0:00 


0:05 


0:00 


0:05 


SM 167 DOCKING STATUS 


ATL 1. POWER OFF pb - push 
ON pb — push 
FIXER OFF pb - push 
If FIXERS OFF It — It on: 
Continue in DOCKING SEQUENCE (Cue Card), as reqd >> 


CRT 2. If not CLUTCH — LOCK/blank 


A6L PSU PWR ММ A,MN B (two) — OFF 
ATL RING IN pb — push 
POWER ON pb - push 
A6L PSU PWR MN A,MN B (two) — ON 
CRT NCLUTCH - LOCK/blank 
A6L 3. PSU PWR ММ A,MN B (two) — OFF 
ATL RING IN pb — push 
APDS POWER Aps,Bps, Cops (three) — OFF 
— ON 
A6L PSU PWR ММ А, ММ В (two) — ON (ring will begin to drive in this step) 
CRT \PETAL POS BASE (three) — decr 
ATL POWER ON pb - push 
CRT VRING DRV CMD - OFF 


A6L 4. PSU PWR MN A,MN В (two) — OFF 
APDS CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It — It on 


ATL RING OUT pb — push 
APDS POWER Aps,Bps, Cps (three) — OFF 
— ON 
A6L PSU PWR MN А, ММ B (two) — ON (ring will begin to drive in this step) 
CRT \PETAL POS BASE (three) - incr 
ATL POWER ON pb - push 
CRT VRING DRV CMD - OFF 


5. Goto DOCKING SEQUENCE (Cue Card), step 8 
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RING FAILS TO DRIVE 


ATL 


CRT 
ATL 


CRT 


ATL 


CRT 


SM 167 DOCKING STATUS 


1. POWER ON pb - push 
APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
FIXER OFF pb — push 
VFIXERS OFF It — It on 


2. RING OUT pb - push 
If PETAL POS BASE (three) incr: 
POWER ON pb - push 
ҮМСС 


3. If PETAL POS BASE (three) not incr: 
If RING DRV CMD - ON: 
If not CLUTCH — LOCK/blank: 
POWER OFF pb - push 
ON pb — push 
Go to CLUTCH NOT ‘LOCK’ >> 
If RING DRV CMD - OFF: 
Go to RING DRV CMD OFF 


RING DRV CMD OFF 


ATL 


CRT 
ATL 


CRT 


ATL 


SM 167 DOCKING STATUS 


1. POWER OFF pb - push 
ON pb — push 
If STATUS It (eighteen) - It off: 
CONTROL PANEL POWER A - OFF 
POWER ON pb - push 
If STATUS It (eighteen) - It off: 
Go to step 3 
Continue in DOCKING SEQUENCE (Cue Card), as reqd >> 


2. APDS POWER Аз — OFF 
RING IN pb — push 


If RING DRV CMD - OFF: 
APDS POWER Aps — ON 
Cps — OFF 
RING IN pb — push 
If RING DRV CMD - OFF: 
Go to step 3 


POWER ON pb - push 


Continue in DOCKING SEQUENCE (Cue Card) through step 16, then: 


APDS POWER Ass (Cops) - ON 
OPEN LATCHES pb - push 
After 5 sec: 
NLATCHES OPEN It — It on 
APDS POWER Ass (Cos) - OFF 
Go to DOCKING SEQUENCE (Cue Card), step 18 >> 


3. И free drift, comm, and power level constraints permit (УМСС): 


Со to APDS DIRECT DRIVE USING ВОВ (IFM, PROCEDURES A THRU F) 


to complete docking >> 


4. Goto FAILED CAPTURE (VBAR APPROACH, Cue Card) to undock 
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RING FINAL POSITION LT FAILED ОМ 
SM 167 DOCKING STATUS 


Continue in DOCKING SEQUENCE (Cue Card), as reqd, with the following 
changes: 
In step 8, after the ring stops (10 sec after having previously pushed the 
RING IN pb): 
A7L RING IN pb — push 
In step 11, to stop ring drive 
POWER ON pb - push 


CRT In step 18, when PETAL POS BASE (three) = 5 + 3% and not changing for 
10 sec: 
ATL POWER OFF pb - push 


FORCE RING ALIGNMENT 


ATL 1. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 


2. FIXER OFF pb - push 
VFIXERS OFF It - It on 


0:00 3. RING OUT pb - push 
CRT \DRV CMD - ON [PETAL POS BASE (three) — incr] 
ҮҒІХЕБ5 - OFF 
0:05 NCLUTCH - LOCK/blank 
АТ VRING INITIAL POSITION It — It on (Voff at ~0:30) 


* If RING FORWARD POSITION It failed on (ring stops after 10 sec): * 


* RING OUT pb — push * 
* Within 10 sec: * 
* APDS POWER Aos,Bos,Cos (three) — OFF * 
* APDS POWER Aos,Bos,Cos (three) - ON * 
* CIRC PROT OFF pb - push * 
* NCIRCUIT PROTECT OFF It — It on к 

СКТ к When PETAL POS ВАЗЕ (апу) = 92%: к 

A6L * PSU PWR MN A,MN B (two) — OFF * 

CRT * When PETAL POS BASE (three) not changing for 30 sec: * 

A6L * PSU PWR ММ A,MN B (two) - ОМ * 

CRT * When PETAL POS BASE (three) = 98%: * 

ATL k RING OUT pb — push k 
* Со to step 7 * 

CRT 4. When PETAL POS BASE (any) = 92%: 

ATL POWER ON pb - push 

CRT 5. When PETAL POS BASE (three) not changing for 30 sec: 

ATL RING OUT pb - push 

0:00 6. VRING FORWARD POSITION It — It on [PETAL POS BASE (three) = 98%] 


0:10 CRT 7. NRING DRV CMD - OFF 
A7L \FIXERS OFF It — It off 
VRING ALIGNED It — It on [PETAL POS RING (three) 50 + 1%] and 
[PETAL POS BASE (three) within 1%] 


8. Return to DOCKING SEQUENCE (Cue Card), step 8 
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CLUTCH МОТ 'LOCK' 


SM 167 DOCKING STATUS 
CRT If no ring motion when RING DRV CMD — ON 
A7L 1. APDS CIRC PROT OFF pb — push 


NCIRCUIT PROTECT OFF It — It on 
FIXER OFF pb — push 
\FIXERS OFF It — It on 
RING OUT pb — push 
After 10 sec: 
POWER OFF pb - push 
ON pb — push 
CRT If CLUTCH - LOCK/blank: 
Continue in DOCKING SEQUENCE (Cue Card), as reqd >> 


A7L 2. RING IN pb - push 
After 10 sec: 
POWER ON pb - push 
CRT If CLUTCH — LOCK/blank: 
Continue in DOCKING SEQUENCE (Cue Card), as reqd >> 


3. И free drift, comm, and power level constraints permit (УМСС): 


Со to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES A THRU F) to 
complete docking 


APDS CIRCUIT PROTECT OFF LT FAILED OFF 


CRT If APDS CIRC PROT - ON: 
ATL POWER OFF pb - push 
ON pb — push 
APDS CIRC PROT OFF pb - push 
ATL If APDS CIRCUIT PROTECT OFF It — It on or 
CRT APDS CIRC PROT - OFF: 


Continue sequence as required »» 
Go to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES A THRU F) 
for RING OUT, OPEN HOOKS, OPEN LATCHES, and UNDOCKING pb 
commands 


HOOKS 1(2) OPEN LT FAILED ON 


NOTE 
The following procedure should be performed 
immediately after DOCKING SEQUENCE (Cue 
Card) completed or prior to undocking as applicable 


ATL 1. POWER ON pb - push 
APDS POWER Aps - OFF 
If HOOKS 1(2) OPEN It — It off: 
Go to nominal UNDOCKING OPERATIONS per nominal mission timeline with 
APDS POWER Aps - OFF >> 


2. Prior to nominal undocking: 
Go to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES A THRU F) to 
open affected hooks 
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НООК$ 1(2) МОТ CLOSED WITHIN SINGLE МТК TIME 


СВТ 1. If no hook motion when commanded: 
ATL APDS POWER Aps - OFF 
CLOSE HOOKS pb - push 
CRT If no hook motion after 10 sec: 
ATL APDS POWER Aps — ON 
Bos — OFF 
CLOSE HOOKS pb - push 
CRT If Hook Pos increasing after 10 sec: 


Continue in DOCKING SEQUENCE (Cue Card) with the 
following change: 
After step 16: 
A7L APDS POWER Ass (Bos) - ON >> 


2. APDS POWER Ass (Bos) - ON 
POWER OFF pb - push 
ON pb — push 


З. If other hook gang closed: 
Continue in DOCKING SEQUENCE (Cue Card), as reqd 
After DOCKING SEQUENCE (Cue Card) complete, go to PMA 2/3 
HOOKS CLOSE, 8-38, to secure interface with 12 hooks >> 


4. |f neither hook gang closed: 
УМСС for IFM capability 
Go to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES A 
THRU F) and PMA 2/3 HOOKS CLOSE, 8-38, as reqd, to secure 
interface with 12 hooks >> 


5. Ifno IFM capability or time does not permit IFM: 
APDS CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It — It on 
OPEN HOOKS pb - push 


CRT VHK1,HK2 POS (two) — decr 

АТ! ҮНООК$ 1,HOOKS 2 OPEN It (two) - It on 
0:00 RING OUT pb — push 

CRT \PETAL POS BASE (three) - incr 
3:0 ATL VRING INITIAL POSITION It — It on 


Go to FAILED CAPTURE (VBAR APPROACH, Cue Card) to undock 
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READY TO HOOK LT FAILED ON 


1. Immediately prior to step 4 in DOCKING SEQUENCE (Cue Card): 
A7L APDS POWER Aps - OFF 
If READY TO HOOK It — It on: 
APDS POWER Aps- ON 
Bps — OFF 
If READY TO HOOK It - It off: 
: If HOOKS 1(2) OPEN It — It off: 
APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It - It on 
- OPEN HOOKS pb - push 
L NHOOKS 1,HOOKS 2 OPEN It (two) - It on 
Continue in DOCKING SEQUENCE (Cue Card), as reqd, with the 
following change: 
After hooks begin to drive closed in step 10: 
L APDS POWER Aps(Bps) - ON >> 


2. APDS POWER Bps - ON 
Continue in DOCKING SEQUENCE (Cue Card), as read, with the following 


changes: 
Replace step 4 with: 
CRT When PETAL POS BASE (three) not changing for 30 sec: 
ATL FIXER OFF pb — push 
VFIXER OFF It — It on 
A6L PSU PWR ММ A, MN B - OFF 
A7L APDS CIRC PROT OFF pb — push 


NCIRCUIT PROTECT OFF It — It on 
RING IN pb — push 
OPEN HOOKS pb - push 
A6L PSU PWR MN A, MN B- ON 
Wait 5 seconds, then: 
ATL POWER ON pb - push 


In step 8 replace RING IN pb — push with: 
ATL APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It - It on 
0:00 RING IN pb — push, then immediately: 
OPEN НООК$ pb - push 
CRT VHK1(2) POS decreasing to 5% 


At the beginning of step 10 add: 
ATL CLOSE HOOKS pb - push 
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НООК$ 1(2) CLOSED ЕТ FAILED ОМ 
A7L 1. APDS POWER Aps — OFF 


2. If HOOKS 1(2) CLOSED It - It off: 
3. If Pre-Contact: 
APDS POWER Aps — ON 
Continue Approach 


4. Post-Capture, continue in DOCKING SEQUENCE (Cue Card). If affected 
hooks do not close in step 10: 
APDS POWER Aps — OFF 
CLOSE HOOKS pb - push 


5. Continue in DOCKING SEQUENCE (Cue Card) with the following 
change: 
After step 13: 
APDS POWER Aps — ОМ >> 


6. If HOOKS 1(2) CLOSED It - It on: 
APDS POWER Aps — ON 
Continue in DOCKING SEQUENCE (Cue Card). If affected hooks do 
not close in step 10: 
After DOCKING SEQUENCE (Cue Card) complete: 
Go to APDS DIRECT DRIVE USING BOB (IFM, PROCEDURES 
A THRU Е), to secure the interface with 12 hooks 
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LATCHES OPEN LT FAILED OFF 


CRT 


ATL 


ATL, CRT 


SM 167 DOCKING STATUS 


If CAP LAT IND — OP/blank: 
Continue in DOCKING SEQUENCE (Cue Card) >> 


2. NAPDS POWER Авз,Вьз, Сьз (three) - ON 


VAps,Bps,Cps It (three) – It on 
CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
OPEN LATCHES pb - push 
If LATCHES OPEN It — It on or CAP LAT IND — OP/blank: 
Continue in DOCKING SEQUENCE (Cue Card) >> 


Continue in DOCKING SEQUENCE (Cue Card), deleting step 18, then: 
On MCC GO: 
Go to 2.109 CAPTURE LATCH MANUAL RELEASE, HATCH OPENING 
AND DUCT INSTALL (JOINT OPS, INGRESS STATION) 


APDS POWER FAILED OFF 


ATL 


SM 167 DOCKING STATUS 


If any APDS POWER Аоз,Воз,Соз It off: 


CAUTION 
Associated capture latch cannot be driven open, 
resulting in inability to separate interfaces once 
the structural interfaces are within 3 inches of 


each other 


Post-Capture: 
Continue in DOCKING SEQUENCE (Cue Card), deleting steps 17 and 18 


On MCC GO: 


Go to 2.109 CAPTURE LATCH MANUAL RELEASE, HATCH 
OPENING AND DUCT INSTALL (JOINT OPS, INGRESS STATION) 
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DOCKING MECHANISM DEMATE/REMATE 


NOTE 
This procedure assumes vestibule leak check failed, or 
both ODS hook gangs jammed simultaneously. Docking 
ring will recapture PMA petals, hooks will be driven 
open, interface will be separated, and second mating 
attempt will be performed. Procedure assumes 
DOCKING SEQUENCE (Cue Card) completed. 


Successful completion of this procedure ends with 
Shuttle resuming attitude control 


1. Perform steps 1 and 2 of ANY ATTITUDE SEPARATION, 
(CONTINGENCY OPS), 5-23 


SM 167 DOCKING STATUS 


RECAPTURE PMA PETALS 
ATL 2. POWER ON pb - push 


0:00 CLOSE LATCHES pb - push 
NLATCHES OPEN It - It off 
0:05 \CLOSED It — It on 


3. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
FIXER OFF pb — push 
VFIXERS OFF It — It on 
0:00 RING OUT pb — push 
VFINAL POSITION It — It off 


0:20 4. When CAPTURE It- It on: 
POWER OFF pb - push 
ON pb - push 
NCAPTURE It — It off 


0:00 5. RING IN pb - push 
0:10 POWER ON pb - push 
VRING FINAL POSITION It - It off 
CRT \DRV CMD - OFF 
A7L NLATCHES CLOSED It - It on 


WARNING 
Vehicle separation may occur when ODS hooks opened 
if RING FINAL POSITION It is ON or LATCHES CLOSED 


Itis OFF. Be prepared to pick up in ANY ATTITUDE 
SEPARATION (CONTINGENCY OPS), step 4, 5-23 


OPEN ODS HOOKS 
6. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 


0:00 OPEN НООК$ pb - push 
NHOOKS 1,HOOKS 2 CLOSED It (two) – It off 
2:20 VOPEN It (two) — It on 
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0:00 


3:40 


0:00 


3:15 
0:00 
<1:30 
2:20 
0:00 


0:10 


0:00 
0:05 
0:00 


0:10 
0:20 


СВТ 
ATL 


CRT 


ATL 
CRT 


ATL 


CRT 
ATL 
CRT 


ATL 


CRT 
ATL 


EXTEND RING TO INITIAL POSITION FOR INTERFACE SEPARATION: 


7. RING OUT pb - push 
VDRV CMD - ON 
VINTERF SEALED It — It off 


ҮБІМС INITIAL POSITION It — It on 
\DRV CMD - OFF 
\PETAL POS ВАЗЕ = 76 + 3% 


8. Умепасе clear of debris or other obstruction 


RETRACT RING FOR SECOND MATING ATTEMPT: 
9. RING IN pb — push 
\DRV CMD - ON [PETAL POS BASE (three) - decr] 

NCLUTCH - LOCK/blank 

VREADY TO HOOK It — It on 

NHOOKS 1,HOOKS 2 OPEN It (two) - It off 

VINTERF SEALED It — It on 

\HOOKS 1,HOOKS 2 CLOSED It (two) - It on 


10. VAPDS CIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
VDRV CMD - ON 
POWER ON pb - push 
VRING DRV CMD - OFF 


11. OPEN LATCHES pb - push 
NLATCHES CLOSED It - It off 
VOPEN It - It on 


12. RING IN pb — push 
VFINAL POSITION It - It on 
\DRV CMD - OFF 


13. POWER OFF pb - push 
NSTATUS It (eighteen) — It off 


14. Perform DOCKING MECHANISM POWERDOWN, 8-6, if reqd, then: 


15. Perform TERMINATE RNDZ OPS , 4-22, step 1 


16. Return to FLIGHT PLAN 


8-29 
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ODS HOOKS OPEN - CONTINGENCY 


ATL 


NOTE 
Procedure assumes PMA 2/3 hooks have not been closed at any 
time during the mission, and either ODS hooks could not be 
opened nominally or ODS hooks were driven full open and 
physical separation did not occur. If PMA 2/3 hooks have been 
closed at any point during the mission, go to PMA 2/3 HOOKS 
OPEN - CONTINGENCY, 8-33. 


To undock, the crew will start in the ANY ATTITUDE 
SEPARATION (AAS), 5-23, to prep for undocking, then transition 
to this procedure. Once in this procedure, steps 3-6 will recapture 
the PMA petals in preparation for firing the ODS hook pyros. 
Steps 7-8 re-open the ODS hooks. The capture latches maintain 
the connection between the two vehicles. Steps 9-11 will 
discharge the active hook pyros. When the active docking ring is 
extended in step 12, separation is expected at the interface 
between the fixed shuttle APDS structural ring and the fixed PMA 
structural ring. Vehicles maintain a physical connection via the 
active docking ring until the capture latches are opened after 
returning to the AAS procedure in step 20. If there is no 
separation in step 12, the passive hook pyros are discharged in 
steps 14-16. Interface separation is attempted again in step 17. 
As in step 12, the vehicles will maintain a physical connection via 
the active docking ring capture latches. In step 20, the crew will 
transition back to the AAS procedure where the capture latches 
will be opened and the actual vehicle separation performed. 


Procedure also assumes that an EVA crew is prepared to 
immediately perform the 96 BOLT EVA if ODS pyros are 
discharged and physical separation does not occur 


1. Perform steps 1 and 2 of ANY ATTITUDE SEPARATION 
(CONTINGENCY OPS), 5-23 


2. POWER ON pb - push 


SM 167 DOCKING STATUS 


RECAPTURE PMA PETALS 
3. CLOSE LATCHES pb - push 
NLATCHES OPEN К - It off 
NCLOSED It — It on 


4. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
FIXER OFF pb — push 
\FIXERS OFF It - It on 
RING OUT pb - push 
VFINAL POSITION It — It off 


5. When CAPTURE It - It on: 
POWER OFF pb - push 
ON pb — push 
NCAPTURE It — It off 
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0:00 
0:10 


0:00 


СВТ 
ATL 


ATL 


ATL 
CRT 
ATL 


A6L 
ATL 


A6L 


ATL 


CRT 


ATL 
A6L 
ATL 


A6L 
CRT 
ATL 


6. RING IN pb — push 
POWER ON pb - push 
VRING FINAL POSITION It — It off 
\DRV CMD - OFF 
NLATCHES CLOSED It — It on 


WARNING 
Vehicle separation may occur when ODS 
hooks opened or pyros discharged if RING 
FINAL POSITION It is ON or LATCHES 


CLOSED It is OFF. Be prepared to pick up 
in ANY ATTITUDE SEPARATION, 
(CONTINGENCY OPS) step 4, 5-23 


RE-OPEN CLOSED HOOKS 
7. APDS CIRC PROT OFF pb — push 
NCIRCUIT PROTECT OFF It — It on 
OPEN HOOKS pb - push 


8. When good HOOKS 1(2) OPEN It on 
and jammed HK2(1) POS not decr: 
POWER OFF pb — push 
ON pb — push 


DISCHARGE ACTIVE HOOK PYROS 
9. PYRO PWR ММ A,MN C (two) — ON 
PYROS Ap,Bp,Cp (three) — ON 
VAp,Bp,Cp It (three) — It on 
PYRO CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It - It on 


10. ACT HOOKS FIRING pb — push 


11. PYRO CIRC PROT ON pb — push 
VCIRCUIT PROTECT OFF It — It off 
PYROS Ap,Bp,Cp (three) — OFF 
VAp,Bp,Cp It (three) — It off 
PYRO PWR MN А, ММ C (two) — OFF 


EXTEND RING TO INITIAL POSITION FOR INTERFACE SEPARATION 
12. APDS CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
VINTERF SEALED It — It off 
If interface separates [PETAL POS BASE (three) incr after 20 sec]: 
Go to step 19 


RECONFIGURE AND DISCHARGE PASSIVE HOOK PYROS 
13. POWER ON pb - push 

PSU PWR MN A,MN B (two) - OFF 

RING IN pb — push 

APDS POWER Aos,Bos,Cos (three) — OFF 

— ON 
PSU PWR MN A,MN B (two) - ON 
When PETAL POS BASE (three) = ~6% and not decr: 
POWER ON pb - push 
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A6L 14. PYRO PWR ММ A,MN C (two) — ON 
ATL PYROS Ap,Bp,Cp (three) — ON 
VAp,Bp,Cp It (three) — It on 
PYRO CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It — It on 


15. PAS HOOKS FIRING pb - push 


16. PYRO CIRC PROT ON pb - push 
VCIRCUIT PROTECT OFF It — It off 
PYROS Ap,Bp,Cp (three) — OFF 
VAp,Bp,Cp It (three) — It off 


A6L PYRO PWR ММ A,MN C (two) – OFF 
REATTEMPT EXTENDING RING TO INITIAL POSITION FOR INTERFACE 
SEPARATION 
A7L 17. NAPDS CIRCUIT PROTECT OFF It — It on 
0:00 RING OUT pb - push 
VINTERF SEALED It — It off 
CRT If interface separates [PETAL POS BASE (three) incr after 20 sec]: 


Go to step 19 


RECONFIGURE AND PREPARE FOR 96 BOLT EVA 
ATL 18. POWER ON pb - push 
RING IN pb — push 
CRT When PETAL POS BASE (three) = ~6% and not decr: 
ATL POWER OFF pb - push 
Perform DOCKING MECHANISM POWERDOWN, 8-6, then: 
Go to 96 BOLT EVA TIMELINE (EVA, ORB CONT EVA) >> 


FINAL PREPARATION FOR VEHICLE SEPARATION 
~3:20 19. VRING INITIAL POSITION It — It on 
CRT VDRV CMD - OFF 
NPETAL POS BASE (three) = 76 + 3% 


20. Goto step З of ANY ATTITUDE SEPARATION (CONTINGENCY OPS), 
5-23. Expect no spring assisted separation 
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PMA 2/3 HOOKS OPEN - CONTINGENCY 


NOTE 
Procedure assumes PMA 2/3 hooks could not be opened nominally or ODS hooks 
were driven fully open and physical separation did not occur and PMA 2/3 were closed 
at some point during the mission. 


To undock, the crew will start in the ANY ATTITUDE SEPARATION (AAS), 5-23, to 
prep for undocking, then transition to this procedure. Once in this procedure, steps 3-6 
will recapture the PMA petals in preparation for firing the ODS hook pyros. Steps 7-9 
re-open the ODS hooks. The capture latches maintain the connection between the 
two vehicles. Step 10 commands the ring out to verify that the initial problem still 
exists before firing the pyros. When the active docking ring is extended in step 10, 
separation is expected at the interface between the fixed shuttle APDS structural ring 
and the fixed PMA structural ring. Vehicles maintain a physical connection via the 
active docking ring until the capture latches are opened after returning to the AAS 
procedure in step 23. Steps 12-14 will discharge the passive hook pyros. Interface 
separation is attempted again in step 15. As in step 10, the vehicles will maintain a 
physical connection via the active docking ring capture latches. If there is no 
separation in step 15, the active hook pyros are discharged in steps 17-19. Interface 
separation is attempted again in step 20. As in step 10, the vehicles will maintain a 
physical connection via the active docking ring capture latches. In step 23, the crew 
will transition back to the AAS procedure where the capture latches will be opened 
and the actual vehicle separation performed. 


Procedure also assumes that an EVA crew is prepared to immediately perform the 
96 BOLT EVA if ODS pyros are discharged, and physical separation does not occur 


1. Perform steps 1 and 2 of ANY ATTITUDE SEPARATION 
(CONTINGENCY OPS), 5-23 


ATL 2. POWER ON pb - push 


SM 167 DOCKING STATUS 


RECAPTURE PMA PETALS 
3. CLOSE LATCHES pb - push 
NLATCHES OPEN К - It off 
NCLOSED It — It on 


4. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
FIXER OFF pb — push 
\FIXERS OFF It — It on 
RING OUT pb - push 
VFINAL POSITION It — It off 


5. When CAPTURE It — It on: 
POWER OFF pb - push 
ON pb — push 
VCAPTURE It — It off 
0:00 6. RING IN pb — push 
0:10 POWER ON pb — push 
VRING FINAL POSITION К — It off 


CRT \DRV CMD - OFF 
ATL NLATCHES CLOSED It - It on 


Cont next page 


8-33 RNDZ/135/FIN 


0:00 


2:20 


0:00 


0:00 


СВТ 
ATL 


ATL 


CRT 


ATL 
A6L 
ATL 


A6L 
CRT 
ATL 


A6L 
ATL 


A6L 


ATL 


CRT 


WARNING 
Vehicle separation may occur when ODS 
hooks opened or pyros discharged if 
RING FINAL POSITION It is ON or 


LATCHES CLOSED It is OFF. Be 


prepared to pick up in ANY ATTITUDE 
SEPARATION,(CONTINGENCY OPS), 
step 4, 5-23 


OPEN ODS HOOKS 
T. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 


8. OPEN НООК$ pb - push 
NHOOKS 1,HOOKS 2 CLOSED It (two) - It off 
NHK1,HK2 POS (two) « 9296 and decr 


9. NHOOKS 1,HOOKS 2 OPEN It (two) - It on 


ATTEMPT TO EXTEND RING TO INITIAL POSITION FOR INTERFACE 
SEPARATION 
10. RING OUT pb - push 
VINTERF SEALED It — It off 
If interface separates [PETAL POS BASE (three) incr after 20 sec]: 
Go to step 22 


RECONFIGURE AND DISCHARGE PASSIVE HOOK PYROS 
11. POWER ON pb - push 

PSU PWR ММ A,MN B (two) - OFF 

RING IN pb — push 

APDS POWER Aps,Bps,Cps (three) - OFF 

— ON 
PSU PWR MN A,MN B (two) - ON 
When PETAL POS BASE (three) = ~6% and not decr: 
POWER ON pb - push 


12. PYRO PWR MN A,MN C (two) — ON 
PYROS Ap,Bp,Cp (three) — ON 
VAp,Bp,Cp It (three) — It on 
PYRO CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 


13. PAS HOOKS FIRING pb — push 


14. PYRO CIRC PROT ON pb - push 
VCIRCUIT PROTECT OFF It — It off 
PYROS Ap,Bp,Cp (three) — OFF 
VAp,Bp,Cp It (three) — It off 
PYRO PWR MN A,MN C (two) — OFF 


REATTEMPT EXTENDING RING TO INITIAL POSITION FOR INTERFACE 
SEPARATION 
15. NAPDS CIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
VINTERF SEALED It — It off 
If interface separates [PETAL POS BASE (three) incr after 20 sec]: 
Go to step 22 


Cont next page 


8-34 RNDZ/135/FIN 


RECONFIGURE AND DISCHARGE ACTIVE HOOK PYROS 
ATL 16. POWER ON pb - push 


A6L PSU PWR MN A,MN В (two) — OFF 
A7L RING IN pb — push 
APDS POWER Aos,Bos,Cos (three) — OFF 
-ON 
A6L PSU PWR MN А, ММ В (two) - ON 
CRT When PETAL POS BASE (three) = -6% and not decr: 
ATL POWER ON pb - push 


A6L 17. PYRO PWR ММ A,MN C (two) — ON 
ATL PYROS Ap,Bp,Cp (three) — ОМ 
VAp,Bp,Cp It (three) — It оп 
PYRO CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It — It on 


18. ACT HOOKS FIRING pb — push 


19. PYRO CIRC PROT ON pb — push 
VCIRCUIT PROTECT OFF It — It off 
PYROS Ap,Bp,Cp (three) - OFF 
VAp,Bp,Cp It (three) — It off 


A6L PYRO PWR ММ A,MN С (two) — OFF 
REATTEMPT EXTENDING RING TO INITIAL POSITION FOR INTERFACE 
SEPARATION 
A7L 20. NAPDS CIRCUIT PROTECT OFF It — It on 
0:00 RING OUT pb — push 
VINTERF SEALED It — It off 
CRT If interface separates [PETAL POS BASE (three) incr after 20 sec]: 
Go to step 22 


RECONFIGURE AND PREPARE FOR 96 BOLT EVA 
ATL 21. POWER ON pb - push 
RING IN pb — push 
CRT When PETAL POS BASE (three) = ~6% and not decr: 
ATL POWER ON pb - push 
Perform DOCKING MECHANISM POWERDOWN, 8-6, then: 
Go to 96 BOLT EVA TIMELINE (EVA, ORB CONT EVA) >> 


FINAL PREPARATION FOR VEHICLE SEPARATION 
-3:20 АЙ — 22.NRING INITIAL POSITION It — It on 
CRT VDRV CMD - OFF 
NPETAL POS BASE (three) = 76 + 3% 


23. Goto step 3 of ANY ATTITUDE SEPARATION (CONTINGENCY OPS), 
5-23. Expect no spring assisted separation 
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APDS FAILED CAPTURE RECONFIG 
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CRT 
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SM 167 DOCKING STATUS 


1. If LATCHES OPEN It - It on: 
CLOSE LATCHES pb - push 

NLATCHES OPEN It - It off 
NCLOSED It — It on 


2. NAPDS CIRCUIT PROTECT OFF It — It on 


3. FIXER OFF pb - push 
VFIXERS OFF It — It on 
RING OUT pb - push 
\PETAL POS BASE (three) - incr 
\CLUTCH - LOCK/blank 
VRING INITIAL POSITION It — It on (for ^16 sec), then It off 


* |f RING FORWARD POSITION It failed on (ring stops * 
* after 10 sec): 

* RING OUT pb — push 

* Within 10 sec: 

* APDS POWER Aps,Bps,Cps (three) — OFF 

* APDS POWER Аз,Воз,Соз (three) - ON 

* CIRC PROT OFF pb — push 

* NCIRCUIT PROTECT OFF It — It on 

*  NRING INITIAL POSITION It — It on (for ^16 sec), 
* then К off 

Ж When PETAL POS BASE (three) = 98 + 2%: 

* RING OUT pb - push 

* After 10 sec: 

+ VRING DRV CMD - OFF 


4. NRING FORWARD POSITION It — It on 
VALIGNED It — It on 
\FIXERS OFF It — It off 
\PETAL POS BASE (three): 98 + 2% 


5. RING IN pb — push 
NCLUTCH - LOCK/blank 
VRING FORWARD POSITION It — It off 
VINITIAL POSITION It — It on (for ~16 sec), then It off 


* |f RING FINAL POSITION It failed on (ring stops after 10 SUE * 
RING IN pb — push 
VFORWARD POSITION It - It off * 
VINITIAL POSITION К — It on (for ~16 sec), then It off * 
When PETAL POS BASE (three) = 5 + 396 and not decr: * 
POWER ON pb - push š 


6. NRING FINAL POSITION It - It on 
\DRV CMD - OFF 


7. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
\CLUTCH - LOCK/blank 
RING FINAL POSITION It - It off 
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3:40 


СВТ 
ATL 


CRT 


ATL 


CRT 


ATL 


CRT 


ATL 


CRT 


ATL 


If RING INITIAL POSITION It failed on (ring stops after * 
1 sec, and Clutch drives to SLIP): 
FIXER OFF pb — push 
VFIXERS OFF It — It on 
RING OUT pb - push 
When PETAL POS BASE (three) = 76 + 3%: 
POWER OFF pb - push 
POWER ON pb - push 
VFIXERS OFF It — It off 
APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
RING OUT pb - push 
After 1 sec: 
ҮБІМС DRV CMD - OFF 


If RING FORWARD POSITION It failed on (ring stops 
after 10 sec): 

RING OUT pb - push 
Within 10 sec: 

APDS POWER Aos,Bos,Cos (three) — OFF 
APDS POWER Aps,Bps, Cps (three) — ON 

CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 

When RING INITIAL POSITION It on: 

RING OUT pb - push 


+ + х OW ow Ж ж O ж ж х ж х ж х Ж ж х х ж х ж OX Ж ж 
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8. ҮБІМС INITIAL POSITION It — It on 
\PETAL POS BASE (three) - 76 + 3% 
\CLUTCH - blank/SLIP 


* If CLUTCH - blank/blank: 
VAPDS CIRCUIT PROTECT OFF It - It on 
RING OUT pb — push (expect 1 sec of drive), 
wait 10 sec 
VRING DRV CMD - OFF 
If CLUTCH — LOCK/blank: 
VRING INITIAL POSITION К — It on 
VFIXERS OFF It — It off 
VAPDS CIRCUIT PROTECT OFF It - It on 
RING OUT pb — push (expect 1 sec of drive), 
wait 10 sec 
VRING DRV CMD - OFF 
If not CLUTCH - blank/SLIP: 
ҮМСС 


ху OR ж х OR ж OR ж ж OR ж ж 
х ж х ж х ж ж х ж Ok OR ж ж ж 


9. POWER OFF pb — push 
NSTATUS It (eighteen) - It off 
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PMA 2/3 НООК$ CLOSE 


0:00 


2:20 


СВТ 


A6L 


CRT 


A6L 


CRT 


A6L 
CRT 


A6L 


CAUTION 
Procedure assumes one ODS Hook Gang has failed and 
one PMA 2/3 Hook Gang can be used to recover a total of 


12 hooks. ODS to PMA 2/3 interface must be hard mated, 
as verified by the ODS X3/X4 connector mate indications, 


in order to provide PMA 2/3 active hook control and tlm 


through the interface X-connectors 


NOTE 


PMA2/3 Active Hooks 1(2) engage ODS Passive Hooks 2(1). 
Therefore, if ODS Active Hooks 1(2) is failed, it is preferrable 


to close PMA Active Hooks 2(1) 


SM 167 DOCKING STATUS 


1. NODS CONN X3,X4 (two) — ON 


2. Ncb PMA 2/3 GRP 1,2 HOOKS (eight) — op 
\PMA 2/3 HOOKS SYS A,SYS В (two) — ctr 
\GRP 1 tb — bp 
\GRP 2 tb — bp 


TO CLOSE HOOKS 1, PERFORM STEPS 3 THRU 6 
3. cb PMA 2/3 GRP 1 HOOKS SYS А OP,CL (two) - cl 
В OP,CL (two) — cl 
VPMA 2/3 HOOKS GRP 1 tb — OP 
VHK1 IND OP - 1,2 
VIND CL — blank 
VHK CLS 1/3/5, 7/9/11 (two) — blank 


* |f either IND CL present, hooks may operate single 


* 


* motor. If both IND CL present, hooks may not drive: * 


* MCC 


4. PMA 2/3 HOOKS SYS A,SYS В (two) — CL 
\GRP 1 tb — bp 
VHK1 CMD CL - 1,2 
VIND OP — blank 


5. {РМА 2/3 HOOKS GRP 1 tb — CL 
VHK1 IND CL - 1,2 
VCMD CL - blank 
VHK CLS 1/3/5, 7/9/11 (two) — CL 


6. PMA 2/3 HOOKS SYS A,SYS B (two) - ctr 
cb РМА 2/3 GRP 1 HOOKS SYS A OP,CL (two) — op 
В OP,CL (two) — op 
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ТО CLOSE HOOKS 2, PERFORM STEPS 7 THRU 10 
7. cb PMA 2/3 GRP 2 HOOKS SYS A ОР,С (two) - cl 
В OP,CL (two) — cl 
VPMA 2/3 HOOKS GRP 2 tb — OP 
CRT VHK2 IND OP - 1,2 
VCL — blank 
VHK CLS 2/4/6, 8/10/12 (two) — blank 


* |f either IND CL present, hooks may operate single 
* motor. If both IND CL present, hooks may not drive: * 


* (MCC x 
0:00 A6L 8. PMA 2/3 HOOKS SYS A,SYS В (two) — CL 
\GRP 2 tb — bp 
CRT VHK2 CMD CL - 1,2 


VIND OP - blank 


2:20 A6L 9. ҮРМА 2/3 HOOKS GRP 2 tb - CL 
CRT VHK2 IND CL - 1,2 
VCMD CL - blank 
VHK CLS 2/4/6, 8/10/12 (two) — CL 


A6L 10. PMA 2/3 HOOKS SYS A,SYS B (two) — ctr 
cb РМА 2/3 GRP 2 HOOKS SYS A OP,CL (two) — op 
B OP,CL (two) — op 
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РМА 2/3 НООК$ ОРЕМ 


CAUTION 
ODS to PMA 2/3 interface must remain hard mated by at 


least one gang of ODS hooks through entire procedure in 
order to provide PMA 2/3 active hook control and tlm 
through the interface X-connectors 


SM 167 DOCKING STATUS 


A6L 1. \cb PMA 2/3 GRP 1,2 HOOKS (eight) – op 
\PMA 2/3 HOOKS SYS A,SYS В (two) — ctr (tb-bp) 
VGRP 1 tb — bp 
\GRP 2 tb — bp 


TO OPEN HOOKS 1, PERFORM STEPS 2 THRU 5 
2. cb PMA 2/3 GRP 1 HOOKS SYS A OP,CL (two) - cl 
B OP,CL (two) — cl 
ҮРМА 2/3 HOOKS GRP 1 tb — CL 
CRT VHK1 IND CL - 1,2 
VOP — blank 
VHK CLS 1/3/5, 7/9/11 (two) — CL 


* |f either IND OP present, hooks may operate single * 
* motor. If both IND OP present, hooks may not drive * 


0:00 A6L 3. PMA 2/3 HOOKS SYS A,SYS B (two) - OP 
\GRP 1 tb — bp 
CRT VHK1 CMD OP - 1,2 
МКО CL — blank 
VHK CLS 1/3/5, 7/9/11 (two) — blank 


2:20 A6L 4. NPMA 2/3 HOOKS GRP 1 tb — OP 
СВТ VHK1 IND ОР - 1,2 
\CMD OP - blank 


* If PMA 2/3 HOOKS fail to drive, or do not reach end-of- * 
travel after single motor drive time (-4:40): * 
PMA 2/3 HOOKS SYS A,SYS B (two) — ctr к 
cb РМА 2/3 GRP 1 HOOKS SYS A OP,CL (two) – op * 
cb PMA 2/3 GRP 1 HOOKS SYS B OP,CL (two) — op * 
Perform PMA 2/3 HOOKS OPEN — CONTINGENCY, * 

8-33 * 


A6L 


х ж х ж ж ж 


5. РМА 2/3 HOOKS SYS A,SYS B (two) - ctr 
cb РМА 2/3 GRP 1 HOOKS SYS A OP,CL (two) – op 
B OP,CL (two) — op 
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TO OPEN HOOKS 2, PERFORM STEPS 6 THRU 9 
6. cb PMA 2/3 GRP 2 HOOKS SYS A OP,CL (two) — cl 


\PMA 2/3 HOOKS GRP 2 tb — CL 


* |f either IND OP present, hooks may operate single 


* 


VHK2 IND CL - 1,2 
VIND OP — blank 
УНК CLS 2/4/6, 8/10/12 (two) — CL 


B OP,CL (two) — cl 


* 


motor. If both IND OP present, hooks may not drive * 


7. PMA 2/3 HOOKS SYS A,SYS B (two) - OP 


8. УРМА 2/3 HOOKS GRP 2 tb — OP 


NGRP 2 tb — bp 


VHK2 CMD ОР - 1,2 
VIND CL — blank 
VHK CLS 2/4/6, 8/10/12 (two) — blank 


VHK2 IND OP - 1,2 
\CMD OP - blank 


* If PMA 2/3 HOOKS fail to drive, or do not reach 


* 
* 
* 
* 
* 
* 


end-of-travel after single motor drive time (-4:40): 


PMA 2/3 HOOKS SYS A,SYS B (two) - ctr 
cb PMA 2/3 GRP 2 HOOKS SYS A OP,CL (two) — op * 
cb PMA 2/3 GRP 2 HOOKS SYS B OP,CL (two) — op * 
Perform PMA 2/3 HOOKS OPEN — CONTINGENCY, * 


8-33 


9. PMA 2/3 HOOKS SYSA,SYS B (two) - ctr 
cb РМА 2/3 GRP 2 HOOKS SYS A OP,CL (two) — op 
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В OP,CL (two) — op 
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DOCKING MECHANISM REMATE 
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NOTE 


This procedure assumes vehicle separation was unsuccessful due 


to one or more hooks failing to open during undocking. 


If hooks are 


not sufficiently engaged, docking ring will recapture PMA petals 
and ring will be retracted. A minimum of 12 hooks will be closed 


CHECK FAILED GANG POSITION 
1. POWER ON pb - push 


2. If READY TO HOOK It - It on: 
CLOSE HOOKS pb - push 
VHK1,HK2 POS (two) — incr 
NHOOKS 1,HOOKS 2 CLOSED It (two) — It on, 
[HK1,HK2 POS = 92-93%] 


* |f hook gang fails to close: 


* 


* Регіогт РМА 2/3 HOOK CLOSE (APDS), 8-38, « 


k to secure interface with 12 hooks 
Go to step 13 


RECAPTURE PMA PETALS 
3. CLOSE LATCHES pb - push 
NLATCHES OPEN It - It off 
NCLOSED It — It on 


4. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It - It on 
FIXER OFF pb — push 
VFIXERS OFF It - It on 


RING OUT pb — push 
FINAL POSITION It — It off 


5. When CAPTURE It - It on: 
POWER OFF pb - push 
ON pb — push 
NCAPTURE It — It off 


FIXER OFF pb — push 
VFIXERS OFF It - It on 


RETRACT RING TO REMATE 


6. RING IN pb — push 
\DRV CMD - ON [PETAL POS BASE (three) - decr] 
VREADY TO HOOK It — It on 
NHOOKS 1,HOOKS 2 OPEN It (two) — It off 
VHK1,HK 2 DRV CMD (two) — ON 
\POS (two) > 5% & incr 


* 


* If HK1(2) ОКУ CMD — OFF or HK1(2) POS not incr: * 


* CLOSE HOOKS pb - push 
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7. NRING DRV CMD - OFF 


* If RING DRV CMD - ОМ 20 sec after hooks begin * 
* driving in step 6: * 
* POWER ON pb - push * 


8. VINTERF SEALED It — It on (expect intermittent It initially) 
9. HOOKS 1,HOOKS 2 CLOSED It (two) — It on 
VHK1,HK2 POS (two) = 92-93% 
VIND (two) — blank/CL 
VODS INDIV HK CL (twelve) — CL 


* |f hook gang fails to close: + 
* Perform PMA 2/3 HOOK CLOSE (APDS), 8- 99% * 
* to secure interface with 12 hooks 


RELEASE CAPTURE LATCHES 
10. APDS CIRC PROT OFF pb — push 
VCIRCUIT PROTECT OFF It – It on 
RING OUT pb - push 
\DRV CMD - ОМ 
POWER ON pb - push 
VRING DRV CMD - OFF 


11. On MCC GO, 
OPEN LATCHES pb - push 
NLATCHES CLOSED It - It off 
VOPEN It - It on 
12. RING IN pb — push 
VFINAL POSITION It — It on 
\DRV CMD - OFF 


POWER DOWN DOCKING SYSTEM 
13. POWER OFF pb - push 
NSTATUS It (eighteen) — It off 
14. A6U FLT CNTRL PWR — OFF 
Perform TCS DEACTIVATION (RNDZ TOOLS), 7-20 
If verns available: DAP: VERN 
Perform TERMINATE RNDZ OPS |22A | 4-22 


Step 1: Do not perform СМС 20 DAP CONFIG DAP A9/B9 edits 
Step 2: Do not perform | GNC 22 S TRK/COAS CNTL | actions 


15. УМСС for IFM capability 
16. Prepare for 96 BOLT EVA TIMELINE (EVA, ORB CONT EVA), then 
17. Goto ODS HOOKS OPEN-CONTINGENCY (APDS), 8-30 
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REFERENCE 
DATA 


REFERENCE 
DATA 


APDS FAILURE/IMPACT MATRIX 


APDS FAILURE 
_ dep | OFF NOMINAL PROCEDURE 
APDS Status It $ = potential single failure IMPACT (IF APPLICABLE) 
m = multiple failures reqd 


Continuous PWR ON will inhibit | RING DRV CMD OFF 
ring, damping, and fixer 
; commands. Relays may 
пано тен m overheat preventing future 
powerup. [Detectable only during 
POWER ON pb powerup or ring drive operations] 
If all STATUS Its are off, loss of | POWER FAILED OFF (STATUS 
Failed OFF (m) all logic power to APDS. LTS OFF) 
Docking system cannot be 
operated 
RING OUT, OPEN LATCHES, 
OPEN HOOKS, and 
Failed ON (m) | 
APDS CIRCUIT Nei aaa pb commands are 
PROIECTOFE No RING OUT, OPEN APDS CIRCUIT PROTECT OFF 
Failed OFF (m) LATCHES, OPEN НООК$, or LT FAILED OFF 
UNDOCKING pb capability 


Prime alignment cue lost. Use 
CRT RING ALIGN and PETAL 
< POS ВАЗЕ 1,2,3 indications as 
Failed ON Im) backup. Erroneous ind possible 
with significant pitch motion 
MADE (sensors rotated 360?) 


Prime alignment cue lost. Use 

CRT RING ALIGN and PETAL 

POS BASE 1,2,3 indications as 

backup 

Ring will only drive for 1 sec with | Starred blocks in the DOCKING 

RING OUT pb commands. Slip | RING EXTENSION and 

Failed ON (s) clutch will drive alternately DOCKING MECHANISM 
between the SLIP and LOCK DEMATE/REMATE 
positions 


Failed OFF (m) INITIAL CONTACT It disabled. APDS DIRECT DRIVE USING 
Slip clutch will not drive to SLIP | BOB required to drive slip clutch 


IFM may be required to drive FIXERS OFF LT FAILED ON 
clutch to SLIP if failure occurs 
; during ring extension. During 
FIXERS OFF кае Он) docking, only centering springs 
maintain alignment during ring 
retraction 


during manual ring drive 
HOOKS 1(2) OPEN driving open ON [UNDOCKING] 
| Hooks will not stop driving at 


If ring retraction to Final Position 
is attempted, ring will stall 
Failed ON (s) against capture latches if latches 
are failed closed. No impact if 
latches open on SPEC 167 
LATCHES CLOSED No impact to nominal sequence. 
[May not be able to recapture, if 
; reqd, if capture latches are not 
Falle Ore Mi closed. Multiple failures reqd to 
inadvertently drive a latch motor 
open] 
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Failed OFF (s) 


RING INITIAL 
POSITION 


АРО$ FAILURE/IMPACT MATRIX (Cont) 
APDS FAILURE 
apap | OFF NOMINAL PROCEDURE 
APDS Status It $ = potential single failure IMPACT 
Е т = multiple failures reqd ВУИ Ерин 
If light comes оп when APDS 
Failed ON E 
UNDOCK COMPLET commanded open 


( 
Failed OFF No impact. Indication is not used 
by any logic 
( 


One contact cue disabled. RING 
ALIGNED It, and CRT RING 
Failed ON ALIGN and PETAL POS BASE 
INITIAL CONTACT 1,2,3 indications, may be used 
as contact indications 


s) 
(m) 
s) 
m) 
m) 


Auto sequence may be active CAPTURE LT FAILED ON 
(dampers, fixers, ring/hook 

drive). May be unable to reset 

dampers. Potential Shuttle/PMA 

2/3 mechanism damage if no 

damping or damping failed on 


Auto Sequence may be inactive; | Must use visual cues (no sep) 
no active damping resulting in and DAMPING indication to 
excessive relative motion verify capture 
RING FORWARD алта... | P 
POSITION ЕСІГІ Ring will continue to drive ай 
Failed OFF (m) Forward Position until terminated 
by a PWR Оп/ОЯ reset 
with RING IN pb command ON 
READY TO Auto hook drive disabled. Ring |Manual CLOSE HOOKS pb 
HOOK will not stop driving at In-Between | command required to drive 
Failed OFF (m) Hooks position hooks closed per starred block 
on DOCKING SEQUENCE 
(Cue Card) 
No impact to APDS operations. 
Failed ON (s) Indication is not used by any 
logic 
QUI дано No impact to APDS operations. 
Failed OFF (m) Indication is not used by any 
logic 
; Logic prevents associated hooks | HOOKS 1(2) CLOSED LT 


Hooks will not stop driving when | HOOKS 1(2) NOT CLOSED 
closed position reached WITHIN SINGLE MTR TIME if 


Failed ON ( 
CAPTURE 


HOOKS 1(2) CLOSED 


Failed OFF (m) 


hooks not verified closed via 
CRT 


Ring will drive in once CAPTURE 
Failed ON (s) is achieved, or immediately if 
CAPTURE already present 
PATCHES ОРЕН If Latches failed closed, ring will | LATCHES OPEN LT FAILED 
Failed OFF (m) stall against Latches if Ring OFF 
commanded to Final Position 


During ring retraction, ring will RING FINAL POSITION LT 
only drive 10 sec 1st time. After | FAILED ON 


2nd Ring In command, ring will 
not stop driving at In-Between 
Hooks position and/or Final 
Position 


During Ring retraction to Final 
Failed OFF (m) Position, ring will not stop driving 
at Final Position 
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Failed ON (s) 


RING FINAL 


POSITION 


APDS FAILURE/IMPACT MATRIX (Cont) 


APDS FAILURE 
APDS Status It $ = potential single failure 
m = multiple failures reqd 


Failed ON (s) 


APDS POWER 
Aps, Bos, Cos 


Failed OFF (s) 


A6L SYSTEM POWER 


A(B) tb Failed OFF (s) 


Failed ON (s) 


PYRO CIRCUIT Failed ON un) 


PROTECT OFF 


Possible loss of Pyro charge/fire 
inhibits 


Failed OFF (m) 


OFF NOMINAL PROCEDURE 
a! (IF APPLICABLE) 


One logic bus remains powered. 
Still at least two failures from any 
inadvertent ops 

Loss of one capture latch motor. | APDS POWER FAILED OFF 
Next failure results in loss of all 
APDS avionics logic 

Loss of redundancy to APDS 
logic busses, Control Panel 
Power busses, and PMA hook 


power. Loss of some docking 
lights and vestibule depress 
valves capability 

One Pyro logic bus powered. 
Still more than two failures from 
charging pyros 


Failed OFF (s) Loss of Pyro logic redundancy 


Loss of capability to arm/fire 
Pyros 
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APDS FAILURE/IMPACT MATRIX (ТЕМ) 


APDS FAILURE 
_ ne | OFF NOMINAL PROCEDURE 
APDS TLM S - potential single failure IMPACT (IF APPLICABLE) 
m = multiple failures reqd 


Mechanism may not have DAMPING FAILED ON 
compliance on contact; load 
Failed ON (s) nn may be exceeded. 
ailed-on dampers slow ring 
drive to about single motor drive 
DAMPING time 
No impact for single failure. If all 
dampers failed, large 
Failed OFF (s) rates/misalignments may cause 
mechanism to hit hard stops, 
exceeding its load capability 


Mechanism may not have FIXERS FAILED ON 

Failed ON (s) compliance on contact; load 
capability may be exceeded 

RING FIXERS No impact for single fixer failure. 

For multiple failure case, 

Failed OFF (s) alignment may be lost during ring 
retraction. [Detectable only 
during ring drive operations] 
If slip clutch locking mechanism |APDS DIRECT DRIVE USING 
failed in SLIP, resistance created | BOB required to drive slip clutch 

Failed ON (s) by dampers and/or pusher 

CLUTCH - SLIP springs will load actuator 

sufficiently to prevent ring motion 


Failed OFF (s) 2.1 clutch іп SLIP prior to 


Must verify clutch in SLIP prior to | APDS DIRECT DRIVE USING 
contact, otherwise mechanism BOB required to drive slip clutch 
Failed ON (s) may not have compliance on 
contact; load capability may be 
CLUTCH - LOCK exceeded 
If slip clutch locking mechanism 
failed in SLIP, resistance created 
Failed OFF (s) by dampers and/or pusher 
springs will load ring actuator 
sufficiently to prevent ring motion 


If latch is released, may be 
CAP MAN REL Failed OP (s) unable to draw interfaces 
together 


One logic bus remains powered. 
Failed ON (s Still at least two failures from any 

inadvertent ops 

Loss of pb command redundancy. | Next failure may require APDS 

CNTL PNL PWR A will remove Direct Drive IFM to complete 

CNTL PNL PWR power from columns 1 & 3 of the | docking or separate, or require 
F STATUS light matrix. CNTL PNL | manual capture latch release 
ailed OFF (s 

PWR C will remove power from 

columns 2 and 4 of the STATUS 

lights matrix. (Pyro pbs are not 

affected) 

Loss of ring drive motor 1(2) | — — ^ | 


RNG DR BUS 1(2) Failed OFF (s |Loss of ring drive motor 1(2) ° | 


Loss of hook drive motor 1(2) 
HKS DR | HKS DR BUS 1) | | HKS DR BUS 1) | Failed | Failed OFF (s) | ЕО Eth Hooks 1 & 2] 


DAMPER BUS 1(2) Failed OFF (s failed. 
BUS 2 (MN B): Damper 3 failed 
BUS 1 (MN A): Fixers 1,2 failed. 
FIXER BUS 1(2) Failed OFF (s BUS 2 (MN B): Fixers 3,4,5 
failed 
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CUE CARD CONFIGURATION 


RCS BURN (+X, -X, Multi-axis) (Ғтоп)........ әш CC 9-3 
RENDEZVOUS PRPLT РАО ((ВабК ns СС 9-4 
KU OPS ЕГО аналы ала ЫШАРА аы ре ыла Анам СС 9-5 
(BACK ЖЕЛКИ —————— —————— CC 9-6 
APRPIROACHL(ETOBD ыы ыы сыр анамды отынына ео de id uod CC 9-7 
VBAR APPROACH (Васкес bunu a E CC 9-8 
СЛ. CAMERA TARGET ALIGNMENT (+VBAR) (Front)............................................ CC 9-9 
(BACK) T CC 9-10 
DOCKING SEQUENGE: ЕЮ cr anna ve n Renan nt eR dne Ea CC 9-11 
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HOOK HOOK 
VELCRO VELCRO 


RCS BURN (+X, -X, Multi-axis) RNDZ-1a/135/O/A 
1. GNC, OPS 202 PRO 
GNC ORBIT MNVR EXEC 


VRCS SEL, ITEM 4 - (*) 


2. If onboard computed burn: 
УПС and TGT PEG 7 AVs per Final solution 
Guidance option is LAMBERT 
If ground computed burn: 
\TGT data per Burn Pad (reload WT as reqd) 


LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 


3. If +X burn: 
DAP: A/AUTO/ALT(B/ALT as reqd) 
MNVR - ITEM 27 EXEC (*) 
If RR ops: 
KU — AUTO TRK 


INH Angles — ITEM 24 EXEC (*) 


TIG-0:30 
4. FLT CNTLR PWR — ON 
DAP TRANS: as reqd 
If Multi-axis: 
| DAP: A/AUTO/PRI 
If +X or -X: 
DAP: A/INRTL/PRI 


TIG 
5. If VGO Z в neg, Z,X,Y seq; 
otherwise, X,Y,Z 
THC: Trim VGOs « 0.2 fps 


FLT CNTLR PWR - OFF 

DAP: ALT 

DAP TRANS: PULSE/PULSE/PULSE 
GNC, OPS 201 PRO 


6. If +X burn: 
DAP: A/AUTO(B/AUTO/ALT as reqd) 


If RR ops, when ATT ERR < 30 deg: 
KU — GPC 


\KU TRACK tb — gray 
GNC 33 REL NAV 
AUTO Angles — ITEM 23 EXEC (*) 


7. When in attitude: 
DAP: A/AUTO/VERN(ALT) 


(reduced copy) 
CC 9-3 
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+ TOP, BACK OF ‘RCS BURN (+X, -X, Multi-axis)’ + 


HOOK HOOK 
VELCRO VELCRO 


RENDEZVOUS PRPLT PAD 


When L or R RCS QTY < I 
FCNCT: OMS to RCS (ORB PKT, RCS) 


When G23 | 3 OMS/RCS QTY > | 


ГСМСТ ТК SWITCH: (ОКВ РКТ, КС5) 


When G23 OMSIRCS QTY > 


l'CNCT RETURN (ORB РКТ, RCS) 


When L or R RCS QTY < 
or when FRCS QTY < 


DAP: NOLOZ 


When L or R RCS QTY « ЕЛІ 
or when FRCS QTY < 


If prior to Ti: 
Do not perform Ti 
If after Ti, but prior to TORVA init (+X burns to start TORVA 
are complete): 
Go to RNDZ BREAKOUT (CONTINGENCY OPS), 5-18 
If during TORVA: 
Go to SHUTTLE NOSE IN-PLANE BREAKOUT 
(CONTINGENCY OPS), 5-16 
If stable on +VBAR: 
Go to VBAR BREAKOUT (CONTINGENCY OPS), 5-14 


- 


+ RNDZ-1b/135/O/A + 


(reduced copy) 
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ТОР 


HOOK 
KU OPS VELCRO 


1. CONFIGURE KU FOR RR TGT ACQ 


GNC 33 REL NAV 


CRT VSV SEL, ТЕМ 4 — FLTR 
ММН RNG, ITEM 18 - (*) 
RDOT, ITEM 21 - (*) 
Angles, ITEM 24 - (*) 


KU ANT ENA — |TEM 2 EXEC (*) 
GNC I/O RESET 
A2 DIGI-DIS sel - R/RDOT 
A1U KU PWR — STBY 
MODE - ВОВ PASSIVE 
VRDR OUTPUT - HI 
CNTL — PNL (wait 3 sec) 
PWR — ON 


KU SEL - GPC >> 


2. AUTO TRK ACQ 
KU SEL - AUTO TRK 
SLEW — as reqd (as seen in COAS) 
VEL, AZ angles < 30 deg 
KU SEARCH - SEARCH (tb-gray) 
Repeat slew and search as reqd 
If acquisition not successful, УМСС >> 


3. RR NAVIGATION 


GNC 33 REL NAV 


CRT VRADAR, ITEM 13 - (*) 


* If RATIO > 1.0: * 
* АМСС к 


FLTR ТО РВОР —1ТЕМ 8 ЕХЕС (*) 

AUT RNG - ITEM 17 EXEC (*) 
RDOT — ITEM 20 EXEC (*) 
Angles -ІТЕМ 23 EXEC (*) >> 


4. CONFIGURE KU FOR COMM 


CRT INH RNG — ITEM 18 (*) 
RDOT —ITEM 21 (*) 

Angles -ІТЕМ 24 (*) 

KU ANT ENA — ITEM 2 (no *) 


АЛИ KU PWR — STBY 
MODE — COMM 
\sel - GPC 
CNTL — CMD 
A2 DIGI-DIS sel — EL/AZ 


HOOK 
VELCRO RNDZ-2a/1 Ч 


(reduced copy) 
CC 9-5 RNDZ/135/FIN 


ТОР 
BACK OF 'KU OPS' 


чоок t 
VELCRO 


HOOK 
VELCRO Е" 


(reduced сору) 
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ТОР 


HOOK Ер 


МЕГСКО 
АРРКОАСН 
RNDZ-3a/135/O/A 
CG to RPM & MC2 ET DAP EVENT NO- HHL RNG | Raw TCS 
CGRNG | CONT w/ RPM RPM (ft) RNG* (ft) 
(ft) TORVA | (h:mm:ss) RDOT | (to ISS CG) (Кей #2) 
RDOT (ft/s) 
(ft/s) 
A8/B8 
2000 -3.0 0:27:00 | AUTO/ | If RDOT falls below value for next gate, -3.0 1990 2015 
VERN THC: -Z (in) as reqd to maintain RDOT HHL Report 
(PRI) 
1700 -2.4 0:29:00 Start centerline camera recorder -2.6 1690 1698 
1500 -2.1 0:31:00 -2.3 1490 1498 
1000 -1.3 0:36:00 LOZ MCC UPDATE: Go for RPM, Go to proceed inside -1.5 990 985 
600 ft 
————— ooh E Se are I 
| И no-go to proceed inside 600 ft, perform CONTINGENCY i 
ı 600 FT TORVA | 
900 -1.1 0:37:00 № Go for RPM, report to ISS: 10 min to RPM start | -1.3 890 885 
F6, A6U ADI ATT — VLVLH 
800 -0.9 0:38:00 A1U KU BD КОК OUTPUT - LOW + 790 786 
A9/B9 When in Rbar attitude, config DAP to A9,B9 HHL Report 
700 -0.6 0:41:00 Null ISS rates in C/L camr 690 686 
If Go for RPM, perform RPM SETUP А 
650 -0.4 0:42:30 Report to ISS: Range 650 ft | 640 636 
If Со for RPM 
INH RNG, RDOT, ANGLES 
If Go for RPM 
620 -0.4 < Rdot < -0.3 Null Xdot to 0 + 0.1 ft/sec prior to mnvr start 610 606 
600 -0.3 < Rdot < -0.2 If reqd: stationkeep at 600-620 ft until RPM -0.8 590 586 
580 -0.2 < Rdot < -0.1 window opens 570 566 
Perform RBAR PITCH MNVR 
600 -0.7 0:56:00 TORVA -0.8 590 586 
А9/В9 СМС UNIV РТС 
550 -0.6 P ITEM 15 + 17 9 EXEC -0.7 540 536 
TRK — ITEM 19 EXEC (CUR-*) 
500 -0.4 THC: +X (up) as reqd to null tgt motion in C/L camr -0.5 490 486 
and initiate flyaround 
Maintain ISS within C/L camr FOV HHL Report 
400 0.0 to RPOP POR - Orb DP to Tgt DP 0.0 to 390 343 
-0.1 Maintain RNG > 250 ft (DP-DP) until VBAR arrival -0.1 | HHL Report 
ISS CG within 10° of C/L camr 
Start V10 recorder 
When 1:10:00 ESTABLISH VBAR HHL RNG TCS 
Pitch THC: -X (down) as reqd to null ISS in C/L camr, (to Node 2) Refl. 1 
Error < as reqd to maintain ISS in C/L camr FOV 
29 
415-315 -0.2 1:10:30 Perform CONFIGURE FOR DOCKING D -0.2 357-257 355-255 
(350-250 Perform VBAR APPROACH (Cue Card) HHL Report 
DP-DP) 


* Raw TCS Range assumes ISS in docking attitude 
RPM SETUP |А RBAR PITCH MNVR B 
A PRI ROT RATE - ITEM 10 * 0.75 EXEC ADI Pitch 
A VERN ROT RATE - ITEM 23 * 0.75 EXEC P-90 (0) A/AUTO/PRI Initiating RPM (with mark) 
A PRI Y OPTION - ITEM 16 EXEC (ALL) (Rbar attitude) | TRK- ITEM 19 EXEC 
СМС UNIV PTG FLT CNTLR PWR - OFF 


P - ITEM 15 + 145.0 EXEC P = 100 (10) VERN (PRI) 


THC: center Node 1 in centerline camr + 5 deg KU PWR - STBY 
P = 170 (80) FREE 
P - ITEM 15 + 270 EXEC 


CONTINGENCY 600 FT TORVA SETZE TRK- ITEM II EXEC — 
If Go for RPM, perform nominal RPM actions per = (145) | 1 | бат Рвоюв | 


APPROACH cue card P=305(215) | Т [ End Photos 


Continue APPROACH cue card with the following P = 10 (280) 
deltas: A/AUTO 


Initiate TORVA at range 700 ft Rdot -0.3 ft/s | P=60 (330) |KUPWR-ON _ | C O 
(alternate range 650 ft Rdot -0.1 ft/s) P=90 (0) VERN (PRI) 

Maintain RNG > 600 ft (CG-CG) until VBAR arrival (mnvr complete) | FLT CNTLR PWR - ON 

On VBAR, stationkeep RNG 630-530 (DP-DP), THC: set up for TORVA 
maintain ISS in C/L camr FOV Reload DAP A9 


Оп МСС GO, perform CONFIGURE FOR DOCKING БІ | CONFIGURE FOR DOCKING. D RPM START WINDOW (MET) 


Perform AIRLOCK FAN ACT AND 
and VBAR APPROACH (Cue Card) ODS VOLUME PREP (APDS), 8-10 OPEN |— / _ 


Perform DOCKING MECHANISM 
POWERUP (APDS), 8-5 CLOSE: . / . 
Perform DOCKING PREP (APDS), 8-7 


(reduced copy) ge 
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ТОР 
BACK OF ‘APPROACH’ 


+ F3 + 
VELCRO 


VBAR APPROACH RNDZ-3b/135/O/A 
Interface | RDOT | MC2 ET DAP EVENT HHL RNG | Raw TCS 
RNG (ft) | (ft/s) | h:mm:ss (to Node 2) RNG* 
(doc—PET) (ft) (Refl #1) 
250 -0.20 | 1:15:00 MCC UPDATE: Go for docking 257 255 
+0.05 | (-34:00) VLO Z Maintain ISS docking target within 8 deg Corridor | HHL Report 
(170 + 10) | (0.00) | 1: 21:30 DAP: B Note: DAP A allowed for +X and +7 THC 177 175 
170 -0.20 | (-27:30) If reqd, THC: as reqd to null Rdot and perform HHL Report 
+0.05 VBAR stationkeeping 
110 -0.15 | 1:26:30 Perform CONFIGURE KU FOR COMM (Cue Card, 117 115 
+0.05 | (-22:30) KU OPS) 
75 -0.10 | 1:30:30 No LOZ Note: DAP A allowed for +X and -Z THC (in) 82 80 
+0.05 | (-18:30) | A10,B10 (Maintain through contact) HHL Report 


ҮРАР: В |JRCS FWD — ТЕМ 1 EXEC (*) 
JET DES F2F — ITEM 35 EXEC (*) 
F1F — ТЕМ 31 EXEC (*) 
3045 0.0 1:38:00 | VA10,B10 | 5° Corridor 32-42 30-40 
(-11:00) | NDAP: В | If Flyout Reqd: HHL Report 
THC: +Z (out) as reqd to null RDOT 
Perform AUTO ANGULAR FLYOUT (Cue Card) 
outside 25 ft 
Review FAILED CAPTURE, steps 1 thru 3, 
CAUTION (Cue Card, DOCKING SEQUENCE) 
VA7L Panel Config 
Set EVENT TIMER for CAPTURE (counting up 


from 00:00) 
30 -0.07 | 1:43:00 \5° Corridor 37 35 
+0.02 | (-06:00) THC: as reqd to establish RDOT = -0.07 + 0.02 fps 
Report to MCC and ISS: Initiating final approach 
i T 5. Maintain | СМС 23 RCS | through contact = за 
10 -0.10 | 1:47:20 | NNoLOZ | ARM PCT 17 15 
+0.03 | (-01:40) F2(F4) SPDBK/THROT pb — AUTO 
— lt on 
3 -0.10 | 1:48:30 Maintain 3 inch lateral alignment cylinder N/A 8 
+0.03 | (-00:30) 
CONTACT | -0.10 | 1:49:00 PCT CAPTURE N/A 5 


or~2in | 40.03 | (00:00) |(SPARE pbi) 


* Raw TCS Range assumes ISS in docking attitude 


CAPTURE 

MS START EVENT TIMER = 00:00:00 

A7L УСАРТОВЕ It- It on 
Notify ISS and MCC-H: "Capture Confirmed" 
DISARM PCT: 

F4 SPDBK/THROT pb - push (It off) 


FAILED CAPTURE 


1. APDS CIRC PROT OFF pb - push 
NCIRCUIT PROTECT OFF It — It on 
OPEN LATCHES pb - push 
NLATCHES CLOSED It — It off 
NOPEN It — It on 


2NDAP: NOLOZ 


х IF VERN FAIL: ж 
ж DAP: PRI ж 


VISS in FREE DRIFT (ISS indicator lights flashing) 


х IF NO INDICATION OF ISS FREE ж 
x DRIFT AT CAPTURE + 65 SEC: = 
* Go to FAILED CAPTURE 


If petals clear: 


When capture confirmed and ISS in FREE DAP: A(B)/LVLH 


A6U FLT CNTLR PWR - OFF 
Perform TCS DEACTIVATION (RNDZ 
TOOLS), 7-20 
Go to DOCKING SEQUENCE (Cue Card) 


3. THC: +Z (out) to establish 0.1 fos opening rate 
УРАР: B/LVLH 
If ISS in FREE DRIFT: 
Use ISS CG as corridor reference 
Maintain 8 degree corridor 
Inform MCC-H and ISS: Failed Capture 
Maintain opening rate of at least 0.1 fps 


4. Go to VBAR CORRIDOR BACKOUT, CONTINGENCY 
OPS, 5-12 


+ 
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HOOK 
VELCRO 


C/L CAMERA TARGET ALIGNMENT (+VBAR 


PITCH (P) 
Target Displaced DOWN ES Target Displaced UP 
(Cross Displaced UP) (Cross Displaced DOWN) 
3. PITCH = 179 - P= (A) 3. PITCH = 179 + P= (А) 
5. PITCH = PITCH - P= (D) 5. PITCH = PITCH + P= (D) 
ROLL (R) 
ITEM 16 
Rotated CW Rotated CCW 
R= ___ 
R= 
3. YAW = 360-R= (B) 3. YAW=0+R= (B) 
5. YAW = YAW-R= (E) 5. YAW = YAW+R= (E) 
YAW (Y) 
| [ТЕМ 17 | 
Target Displaced RIGHT Target Displaced LEFT 
(Cross Displaced LEFT) (Cross Displaced RIGHT) 


3. OM=0+Y= (C) 3. OM = 360 - Y = (C) 
5. OM=OM+Y= (F) 5. OM = OM - Y = (F) 


L RNDZ-4a/135/O/A 


+ 
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ТОР 
BACK OF СЛ. CAMERA TARGET ALIGNMENT (+УВАК) -- 


НООК 
VELCRO 
AUTO ANGULAR FLYOUT 


CAUTION 
AUTO ANGULAR FLYOUT must be 
completed by RNG = 10 ft 


1. RECORD ANGULAR MISALIGNMENT 
УРАР: A10, B10 
Read error from ISS centerline target 


РІТСН (P) 
YAW (Y) 
ROLL (R) 


Report misalignment to MCC 
If all axes within 1.0 deg of zero, no mnvr геа >> 


2. CALCULATE UNIV PTG INPUTS 
Use diagrams in TARGET ALIGNMENT (Cue Card) to determine 
UNIV РТС inputs for step 3 


3. EXECUTE ALIGNMENT MNVR 


GNC UNIV PTG 
\TGT ID +2 
\BODY VECT +5 


PITCH +(A) 
YAW +(B) 
OM +(C) 


ТВК — ITEM 19 ЕХЕС (CUR-*) 


When mnvr ср, 
4. RECORD REMAINING ANGULAR MISALIGNMENT 
Record error from 13$ centerline target: 


РЇТСН (P) 
YAW (Y) 
ROLL (R) 


If all axes within 1.0 deg of zero, no additional mnvr reqd >> 


Otherwise, 
5. REPEAT ALIGNMENT 
a. Calculate UNIV PTG inputs: 
Use diagrams in TARGET ALIGNMENT (Cue Card) to 
determine UNIV РТС inputs for step 5b 

b. Execute alignment MNVR 
VTGT ID +2 
VBODY VECT +5 


PITCH +(D) 
YAW +(E) 
OM +(Е) 


ТВК — ITEM 19 EXEC (CUR-*) 


RNDZ-4b/135/O/A 


+ 
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HOOK 
VELCRO 


DOCKING SEQUENCE 


CAUTION 
If the following failures occur during final approach (< 30 ft), NO-GO for docking. Initiate 
Corridor Backout. Then proceed with APDS OFF-NOMINAL procedures (APDS) 


POWER Failed OFF (All STATUS Its OFF DAMPING tlm Failed ON 
CAPTURE It Failed ON FIXERS tlm Failed ON 


CAUTION 
If any Docking Sequence command occurs out of order or if any STATUS It functions erroneously: 
A7L POWER OFF pb - push 
ON pb - push 
Proceed with APDS OFF-NOMINAL procedures (APDS) 


NOTE 
A PETAL POS BASE measurement is considered “not changing” even if oscillating between two 
sequential values (bit toggling) 


Event Time 


Contact/Capture/Damping 


SM 167 DOCKING STATUS 
0:00 ATL 1. NCAPTURE It — It on (expect RING INITIAL POSITION It off) 
0:05 CRT 2. \DAMPING — ON 


Disable and Release Dampers 
3. When PETAL POS BASE (three) not changing for 60 sec: 
ATL POWER ON pb - push 
CRT VDAMPING - OFF 


4. When PETAL POS BASE (three) not changing for 30 sec: 
ATL FIXER OFF pb — push 
\FIXERS OFF It — It on 
RING IN pb — push 
Wait 5 seconds, then: 
POWER ON pb - push 


5. NRING DRV CMD - OFF 
NCLUTCH - LOCK/blank 


6. On MCC GO [PETAL POS BASE (three) not changing for 30 sec]: 
APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It - It on 
RING OUT pb - push 
Wait 5 seconds, then: 
POWER OFF pb - push 


7. POWER ON pb - push 
VFIXERS OFF It - It off 
\RING DRV CMD - OFF 


RNDZ-5a/135/O/A 
(reduced copy) 
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ТОР 
BACK OF ‘DOCKING SEQUENCE’ afi 


HOOK 
VELCRO RNDZ-5b/135/0/B 
Retract Ring 


A7L,CRT 8. On МСС GO (RING ALIGNED It on and [PETAL POS BASE (three) not 
changing] for 30 sec): 
0:00 ATL RING IN pb — push 
CRT \DRV CMD - ON [PETAL POS BASE (three) — decr] 
ҮҒІХЕБ5 - ON 
VCLUTCH - LOCK/blank 


* If PETAL POS BASE (three) > 20 % and CONTACT - ON: | 
* POWER ON pb - push 

* Wait for ring alignment (up to 30 min) 
ATL,CRT ж When RING ALIGNED It оп апа [PETAL POS BASE (three) 
* 
* 


ATL 


not changing] for 30 sec: 
ATL RING IN pb — push 


ATL 9. \READY TO HOOK It - It on 
CRT \PETAL POS BASE (three) < 7% 


Close Hooks 
0:00 ATL 10. NHOOKS 1,HOOKS 2 OPEN It (two) - It off 
CRT ҮНК1,НК2 DRV CMD (two) — ON 
\POS (two) > 5% & incr 
* If HK1(2) DRV CMD - OFF or HK1(2) POS not incr: 
ATL * CLOSE HOOKS pb - push 
* If HOOKS 1(2) CLOSED It failed ON: 
* Perform HOOKS 1(2) CLOSED LT FAILED ON, 8-26 
11. NRING DRV CMD - OFF 
* |f RING ОКУ CMD - ON 20 sec after hooks begin * 
* driving in step 10: ж 
ж POWER ОМ pb - push * 
12. VINTERF SEALED It — It on (expect intermittent It initially) 
13. NHOOKS 1,HOOKS 2 CLOSED It (two) – It on 
VHK1,HK2 POS (two) = 92-93% 
VIND (two) — blank/CL 
VODS INDIV НК CL (twelve) - CL 


* 
* 
* 
* 


Load Relieve Capture Latches (Extend Ring) 
ATL 14. APDS CIRC PROT OFF pb - push 
VCIRCUIT PROTECT OFF It — It on 
15. RING OUT pb - push 
Wait 10 seconds, then: 
16. POWER ON pb - push 
CRT ҮКІМС DRV CMD - OFF 


Open Capture Latches 
0:00 ATL 17. OPEN LATCHES pb - push 
\LATCHES CLOSED It - It off 
0:05 VOPEN It — It on 


Retract Ring to FNL POS 
0:00 18. RING IN pb — push 
CRT VDRV CMD - ON [PETAL POS BASE (three) — decr] 
VFIXERS — ON 
ATL VFINAL POSITION It — It on 
CRT \PETAL POS BASE (three) = 5 + 396 
\RING DRV CMD - OFF 


Power Off 
19. POWER OFF pb - push 
NSTATUS It (eighteen) — It off 
20. Goto TERMINATE RNDZ OPS |22А| 4-22 >> 


(reduced copy) us 
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VELCRO 


STOPWATCH RDOT CONVERSION 


TIME BETWEEN RANGE RATE 
1 FT MARKS (SEC) 
— — NOTE 


HHL SPECS state that the HHL 
will not work if the aimpoint 
surface is closer than 12 ft from 
the HHL unit; therefore, no HHL 
use should be expected at an 
HHL range less than 12 ft (5 ft 
interface-to-interface) 


RNDZ-6a/1 ORAL 
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HOOK 
VELCRO 


RDOT vs DELTA RNG/DELTA TIME 


e| уу к = sls eo 
= $ |+ |+ 


МОТЕ: 
If RPOP is available, use RPOP 


subtended angle function 


RNDZ-6b/1 ОА 
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— 


Onorm< 


5. 

6. 

7 
GPC 


GPC1 
(3232*) 


GPC2 FA2 |DAP: ALT/AUTO VERNs 4 
1313* 


Man OMS | FF3 
Shutdown 


GPC3 
(1212*) 


Loss of 
Aft DAP 


СРС/МОМ FAILURE RESPONSE DURING RNDZ 


TOP 


NOTES 
Perform appropriate ORB PKT procedure in parallel with IMMEDIATE 
ACTIONS on card as soon as practical 
Use this card during Rndz T/L thru MC4 burn (if RR FAIL PROCEDURES, 
thru RR fail correction burn) 
GPC assignments assume 1233 NBAT 
Do NOT restring for Non-Universal I/O Errors. Otherwise, a restring for 
GPC 1,2,3 fails will recover everything (see expected restring below) 
If any GNC GPC fails, VERNs { 
If IMUs пої commfaulted, THCs are normally СО 
Loss of FF2, FF4, РАЗ, апа ҒА4 do not impact Rndz (unless other failures) 


| MDM | IMMEDIATE ACTION MAJOR IMPACT 


FF1 1. If -Z ST NAV, INH ST to NAV |1. СЗ DAP lights latched (go out 


AO. sis 


O Z Or т< 
= 


2. If -Z ST not recovered: with MDM pwr fail) 
Use -Y ST, if reqd 2. -ZST { 
FA1 |DAP: ALT/AUTO VERNs 4 


1. DAP: ALT/AUTO 1. VERNs + 
2. If RR NAV, INH ВК to NAV 2. RR > NAV/RPOP |, 
3. If-Y ST NAV, INH ST to NAV (Panel A2 OK) 
4. If RR not recovered: 3. A6 DAP lights latched (go out 
Work RR FAIL procedures with MDM pwr fail) 
4. -Y STY 
5. Also for loss of GPC3: 
В OMS GMBL PRI/SEC 4 
PL | If Ku breaks lock: 1. СРС Ku ptg +, slew in AUTO 
Ku sel - AUTO TRK TRK if Ku breaks lock 


2. No Ku self-test 


* Expect this NBAT if GPC fail 


MALFUNCTION 


RNDZ-7a/135/O/A 
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BACK OF 'GPC/MDM FAILURE RESPONSE DURING RNDZ' 


HOOK 


VELCRO 


FF1 

F MANF 1 JETS 

C3 DAP LTS 

IMU 1 

-Z STRK 

L OMS GMBL PRI ENA 
L ADI sw, ATT REF 
F,A THC contact 1 

L,A RHC channel 1 


RNDZ REF DATA 


ЕЕЗ 
VERNS 

F MANF 4 JETS 
A6 DAP LTS 

IMU 3 

RR— NAV/RPOP 
-Y STRK 


R OMS GMBL SEC ENA 


A ADI sw, ATT REF 


PNL O3 F,L,R RCS OX QTY F,A THC contact 3 
PNL O3 F,L RCS LOW QTY L,A RHC channel 3 


FF2 
F МАМЕ 2 JETS 

IMU 2 

L OMS GMBL SEC ENA 
R ADI sw, ATT REF 

F,A THC contact 2 

A RHC РУ channel 2 

L RHC channel 2 

R RHC channel 1 


CNTL AB1 


R RHC channel 2 


FA1 
VERNS 

L,R МАМЕ 1 JETS 
L OMS GMBL PRI 


FA2 

VERNS 

L,R MANF 3 JETS 
L OMS GMBL SEC 


FA3 
L,R МАМЕ 2 JETS 


PNL ОЗ RRCS LOW QTY ROMS GMBL SEC 


PNL ОЗ F,L,R RCS FU QTY 


HOOK 1 


VELCRO 


DSC OF2 

VERNS & Е МАМЕ 3,4 RM 
F КС$ ОХ, FU ОТУ 

DSC OF4 

F МАМЕ 1,2 КМ 

DSC OL1 

VERNS & L MANF 1,2 RM 
L OMS DEORB ONLY 

L RCS OX QTY 

DSC OL2 

LMANF 3,4 RM 

L RCS FU ОТҮ 

DSC OR1 

VERNS & R MANF 1,2 RM 


PLB LTS (Fwd-P, Aft-S, Bulkhead) 
L ADI ATT REF 
CCTV CONTR UNIT PRI 


CNTL АВ2 
F МАМЕ 1 JETS 
L ADI switches, ATT REF 


F МАМЕ 2 JETS 
A6 DAP ROT,TRANS pbs (PCT) 
R ADI switches, ATT REF 


FF4 FA4 R OMS DEORB ONLY 
F MANF 3 JETS L,R МАМЕ 4 JETS R RCS OX QTY 
R OMS GMBL PRI ENA R OMS GMBL PRI DSC OR2 
A RHC Roll channel 2 R МАМЕ 3,4 RM 
R RHC channel 3 МОМ ОА1(ОА2) R RCS FU QTY 
PL1 L(R) OMS DEORB DSC OA2 
GPC KU PTG ONLY VERNS RM 
KU self-test 
CNTL BC1 CNTL CA1 
VERNS PLBLTS (Aft-P, Mid-S) 
PLB LTS (Fwd-S, Mid-P) OVHD DOCK, RMS SPOTLTS 
В ADI АТТ REF A ADI ATT REF 
CCTV CONTR UNIT SEC 
CNTL BC2 CNTL CA2 
VERNS F MANF 3 JETS 


A6 DAP ROT,TRANS pbs (PCT) 
A ADI switches, ATT REF 


CNTL AB3 CNTL BC3 CNTL САЗ 

C3 DAP ROT,TRANS pbs C3 DAP ROT,TRANS pbs F MANF 4 JETS 

MAINA MAIN B MAIN C 

ЕРСІ: МСУ FPC2: FPC3: KU COMM & RR 
FLC1: F МАМЕ 1 JETS FLC2: Е МАМЕ 2 JETS FLC3: VERNS 


AC1B: PNL ОЗ RCS/OMS QTY 


AC2C: PNL A2 DIGITALS 


F МАМЕ 4 JETS 


FWD EVENT TIMER APC5: АСЗА: COAS PWR 
APCA: APC2: VERNS APC6: 
APC1: VERNS LOMS GMBL SEC | APC3: ROMS GMBL PRI 
L OMS GMBL PRI ALC2: VERNS O16: PNL ОЗ OMS/RCS QTY 
R OMS GMBL SEC O15: -Y STRK R14: KU SIG PROC (RR Ok) 
ALC1: VERNS FWD EVENT TIMER CCTV CAM-B 
O14: -Z STRK O15/A8: RMS B/U PWR CABIN TV UTIL PORT 
AFT EVENT TIMER R14: KU COMM & RR MPC3: PLB LTS (Aft-P, Mid-S) 
O14/A8: RMS PRI PWR CCTV CAM-A, RMS 
CCTV MON-2 
R14: CCTV CAM-C,D CCTV CONTR UNIT SEC 
CCTV MON-1 VPU (СЛ. САМ CMDS) ESS2CA 
CCTV CONTR UNIT PRI MPC2: KU COMM & RR TCS 
MPC1: APDS RING DAMP 1,2 APDS RING DAMP 3 
APDS HK, RING MTR 1 APDS HK, RING MTR2 CABIN PL (ЕК Specific) 
RMS PRI PWR RMS B/U PWR CCTV C/L CAM 
OVHD DOCK, RMS LTS PLB LTS(Fwd-S, 
PLB LTS (Fwd-P, Aft-S) Mid-P, Bulkhead) 
AUX PL B: TCS 


+ 


CC 9-16 


RNDZ-7b/1 RT 


RNDZ/135/FIN 


11-6 ЭЭ 


NI3/S€ ам 


(Adoo рәопрә1) 


Note: Fabricate As Transparency 


C/L CAMERA 


CTVC 40.0 DEG HFOV - CORRIDOR 
CTVC FULL ZOOM - ALIGNMENT 


CORRIDOR AND ALIGNMENT 


E a A БЕНО 


N 


RNDZ-8a/135/O/A 


81-6 99 


NI3/S€ Гама 


(Лаоо рәопрә1) 


Мое: Fabricate Аз Transparency 


CAMERA A/D RANGE RULER 


0 
feet A | N feet 
Use Bottom/Back O ğFront Of ISS Rin 
M менін. 9 


СТУС FULL NO ZOOM RNDZ-9a/135/O/A 


61-6 99 


NI3/S€ Гама 


(Adoo рәопрә1) 


Note: Fabricate As Transparency 


C/L CAMERA ZOOM CALIBRATION (RING READY FOR DOCK) 


CTVC AT HFOV = 40.0 DEG RNDZ-10a/135/O/A 


02-6 99 


NI3/S€ Гама 


(Adoo рәопрә1) 


FLIGHT SUB ANG RULER 


H-FOV 
40 deg |Т 
0 5 10 15 20 25 30 35 


20 deg нир 
10 11 12 13 14 15 16 17 18 19 20 


10 deg О ана WWW UW о Зо Ll 1 


RNDZ-13a/135/O/A 


|-6 ЭЭ 


NI3/S€ /7АМЫ 


Note: Fabricate As Transparency 


RNDZ-14a/135/O/A 
V10 MONITOR CORRIDOR 


CTVC 40.0 DEG HFOV - CORRIDOR 
CTVC FULL ZOOM - ALIGNMENT 


Note: Fabricate As Transparency 


SC DISPLAY OF СЛ. CAMERA AND ALIGNMENT 


Е. | _ 
CTVC 40.0 РОУ CORRIDOR 1 2 


(reduced copy) 
CC 9-22 RNDZ/135/FIN 


£c-6 99 


NI3/S€ ам 


(Лаоо рәопрә1) 


Note: Fabricate Ав Transparency 
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Use Bottom/Back Of y Front Of ISS Ring 


BE 


а/у V*l3INVO озод а! ем 


0 
feet p нн feet 


Ya ind JONVA 


ӯс-6 22 
(Лаоо рәопрә1) 


NlI3/S€ L/ZOIN 


TOP 


| HOOK HOOK 
VELCRO RCS FAILURE RESPONSE DURING PROX OPS VELCRO 


Note 1: Use this card during Rndz T/L after MC4 burn (if RR FAIL 
PROCEDURES, after RR fail correction burn) Two of F1E,F2F,F3F| 
Note 2: If multiple cases apply, perform cases in order FLT RULES 
Note 3: Perform appropriate ORB PKT procedure in parallel with 
IMMEDIATE ACTIONS on card as soon as practical 
IMMEDIATE ACTIONS/PROCEDURES REFERENCE Y 


* A DO NOT PERFORM LOW Z +Z (BRAKING) PULSES F1D or ҒЗО) 
m If during RPM, 1⁄2 
М DAP: FREE 
P FLT CNTLR PWR - OFF 
*  [NMCC for further actions 
If on Vbar and КМС > 75 ft, 
И DAP: Мо LOW Z 
7 DAP: B/VERN(PRI) 
*  [NDAP: AUTO 
* THC: +Z (out) at 10 sec intervals as reqd to 
2FxD |, establish 0.1 fps opening 
* If RNG < 75 ft, 
* «БАР: No LOW Z 
+ DAP: B/VERN(PRI) 
% «БАР: AUTO 
А THC: +4 (out) аз reqd to establish 0.1 fos opening 
Оо пої perform РСТ 
NOTE: DAP disables +Y translation 
Perform LOSS OF BOTH FxD JETS (SAME SIDE) 


DAP: PRI/AUTO 
Perform LOSS OF VRCS (CONTINGENCY OPS), 5-42 VERN LSL о 
NOTE: DAP disables +Y translation 
Perform LOSS OF FORWARD SIDE-FIRING JETS 
CONTINGENCY OPS), 5-37 


Do not perform LOW Z +Z (braking) pulses 
+X | Perform DEGRADED +X TRANSLATION (CONTINGENCY 


F2R and ҒАН.) 
F2D or F4D| 


R5R or R5D| 
R1A and R3A| 


OPS), 5-35 


x | Perform DEGRADED -X TRANSLATION (CONTINGENCY 
OPS), 5-36 


1FxD Review IMMEDIATE ACTIONS for 2FxD CASE 
Perform LOSS OF ONE FxD JET (CONTINGENCY OPS), 5-38 RNDZ-17a/135/O/A 


GC-6 99 


NlI3/S€ L/ZOIN 


(Лаоо рәопрә1) 


ТОР 
BACK OF ‘RCS FAILURE RESPONSE DURING PROX OPS' | 


| HOOK HOOK 
VELCRO RCS/DPS/EPS FAILURE IMPACTS VELCRO 


FRCS JET GROUPS 

112 3] 4 | 5 | 6 |  VERNS DC SUBBUS MAIN CNTL 

Го РР [Fir PL PAU РО || || РЕСТ | FPC1 | MN A DA1 

| | FF2 |F2F| [FR FU FD | | | || РЕС2 |FPC2 | MN BDA2 
Pee FOL FOR || rcs | ЕРСЗ | ММС DAS 


FF3 
И ы EJ  — 
1 FF4 WSF ЕС FSU] 2301 П N/A REDUNDANT POWER = 


case JET) || L ] AFD | 1FxD | Very | very [LT YET 
2JETS (|| X | Y | Y | [220 | 2FxD | 2 JETS| 


ARCS JET GROUPS 
L7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | — VERNS DC SUBBUS MAIN CNTL 


N/A REDUNDANT POWER 


APC4 | MN A DA1 
APC5 | MN B DA2 


== 

For RCS failures, strike aff jet(s). For DPS/EPS failures, strike all jets in same row(s) as ай GPC/MDM/bus 
For each group with failed jet(s), read down to 1 ЛЕТ) or 2 JETS] as appropriate to determine applicable case 
Refer to reverse side for appropriate procedures and flight rule impacts for each applicable case 


If 1 ЛЕТ), read down to 2 JETS] to determine case for next worse failure, then read back up to determine which 
RCS/DPS/EPS failures can result in next worse failure. Review IMMEDIATE ACTIONS for next worse failure 


гето 


RNDZ-17b/135/O/A 


This Page Intentionally Blank 


9-26 RNDZ/135/FIN 
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